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PREFACE  TO  THE  SIXTH  EDITION. 

The  lamented  death  of  my  predecessor  and  colleague,  Dr.  Guy, 

has  thi-owii  upon  me  the  entire  responsibility  of  preparing  a 

new  edition  of  liis  well-known  "Principles  of  Forensic 

Medicine."  The  original  aim,  general  character  and  arrange- 

ments, have  been  adhered  to,  and  I  have  contented  myself  with 

revising,  pruning,  and  making  such  additions  and  modifications 

as  seemed  necessary  to  bring  the  work  up  to  date.  Special  care 

has  been  exercised  to  prevent  the  book  growing  beyond  the 

l^ounds  of  a  convenient  manual. 

It  will  be  observed  that  the  size  of  the  page  has  been  en- 

larged, and  that  thick  black  type  has  been  used  for  the  headings 

and  points  of  chief  importance  ;  changes  which  it  is  hoped  will 

lie  appreciated  by  the  student.  Five  new  tigui-es  liave  been 

added:  three  illustrating  suicidal  bullet  wounds  (Figs.  36,  37, 

and  38),  one  replacing  the  old  figure  of  spectra  of  blood  solu- 

tions (Fig.  40),  and  one  of  Bacillus  anthracis  (Fig.  172). 

I  have  had  the  advantage  throughout,  and  particularly  in 

Pai-t  III.,  of  the  assistance  of  Dr.  Sidney  Martin,  to  whom  I 

liere  tender  my  thanks  and  acknowledgments. 

DAVID  FI'IRIUEn. 

li-t  I'AVENhlSII   SciUARE,  LOXDOX. 
Jdiniari/  1888. 





PREFACE  TO  THE  FIFTH  EDITION. 

The  original  aim  of  this  work  was  to  furnish,  for  teacher  and 

learner  alike,  a  Textbook,  in  which  principles  and  results 

should  he  clearly  and  briefly  stated,  disencumbered  of  minute 

details,  and  containing  only  such  illustrative  cases  as  could  for 

the  most  part  be  compressed  into  a  narrow  compass. 

But  this  brevity  and  condensation  were  found  quite  consistent 

with  an  original  treatment  of  several  subjects,  and  with  a 

laboiious  analysis  of  facts  which  others  had  left  undigested, 

and  therefore  useless  or  misleading.  Of  such  elaborate  analysis, 

the  first  edition  contained  several  examples,  in  the  chapters  on 

Personal  Identity,  Infanticide,  Legitimacy,  and  Unsou^ndness 

of  Mind. 

Some  of  these  analyses,  having  served  their  purpose  of  de- 

monstrating the  uselessness  of  ceitain  tests  and  standards  of 

comparison,  were  omitted  from  the  second  edition  ;  many  illus- 

trative cases  were  also  either  curtailed  or  set  aside,  thus  leaving 

room  for  a  considerable  luimber  of  wood  engi'avings,  comprising 

<lrawings  of  seeds,  minute  structui-es,  and  chemical  reactions  as 

seen  under  the  microscope. 

The  second  edition  thus  became  the  first  English  treatise  on 

Forensic  Medicine  in  which  such  illustrations  were  largely  used. 
It  also  contained  some  new  chemical  facts  and  tests,  arising  out 
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of  the  method  then  recently  suggested  of  obtaining  sublimates 

of  arsenic  and  mercury,  on  a  flat  surface  of  glass,  so  as  to 

admit  of  ready  examination  by  the  microscoj)e. 

In  the  third  edition,  the  principle  of  illustration  was  carried 

much  farther  than  in  any  similar  Avork.  Many  additions  had 

been  rendered  necessary  by  the  interesting  discovery  of  Helwig, 

of  Mayence,  that  the  method  of  sublimation  on  flat  surfaces 

admitted  of  extension  to  the  alkaloids.  The  results  obtained 

by  this  means  (so  easy  of  application  in  all  cases,  productive  of 

such  characteristic  appearances  in  many),  were  then  for  the 

first  time  described  and  illustrated ;  and  new  diagnostic  methods 

as  well  as  distinctive  tests  for  some  imjiortant  jioisons  (esjDecially 

strychnia,  morphia,  and  cantharidine)  were  pointed  out.  The 

third  edition  therefore,  had  many  attributes  of  an  original 

work,  especially  in  the  Toxicological  part,  and  notably  in  the 

chapters  on  Methods  of  Procedure,  and  on  the  Diagnosis  of  the 

Poisonous  Alkaloids  and  Analogous  Active  Principles.  Of  the 

woodcuts  illustrating  microscopic  objects,  several  wei'e  taken 

from  photographs  by  Dr.  J ulius  Pollock. 

In  preparing  the  fourth  edition,  the  original  Author  had  the 

advantage  of  the  co-operation  of  liis  successor  in  the  Chair  of 

Forensic  Medicine;  so  that  the  work  is,  in  part,  the  production 

of  one  now  engaged  in  teaching  ;  and  was  throughout  subject 

to  a  double  revision,  resulting  in  a  considei'able  condensation  of 

old  matter,  and  an  addition  of  more  than  fifty  pages  of  new. 

Some  subjects  were  rewritten,  others  (chiefly  Toxicological) 

added,  and  some  leadmg  ilhistrative  cases,  as  that  of  the  Welsh 

Fasting  Girl,  and  the  Tichborne  case  given  at  some  length ;  the 

Tichborne  case  being  reserved  for  an  Appendix. 

In  this,  the  fifth  edition,  some  subjects,  such  as  Feigned 

Diseases,  have  been  greatly  curtailed;  others  somewhat  en- 
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largeil ;  the  Ticliborne  case,  in  its  most  direct  bearings  on  the 

subject  of  identity,  has  been  transferred  to  the  text ;  and  some 

tables  and  a  few  illustrations  omitted.  The  detection  and  iden- 

tification of  minute  quantities  of  poison  by  the  method  of  sub- 

limation and  by  tests  applied  under  the  microscope,  as  well  as. 

by  means  of  crystalline  forms,  has  been  transferred  to  an 

Appendix,  and  other  important  attractions  and  additions  have 

been  made  in  the  Toxicological  section  of  the  work.  Where  it 

was  necessary  to  do  so,  the  work  of  the  original  aiitlior  has 

been  distinguished  by  the  letter  G. 

Sqitemher  l.S.SO. 
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PRINCIPLES 

OF 

FORENSIC  MEDIOIKE. 

INTRODUCTION. 

The  State  avails  itself  of  the  knowledge,  experience,  and  skill  of 

the  medical  man  for  three  distinct  purposes  :— 1.  For  the  care  of 

soldiers  and  sailors,  prisoners,  paupers,  lunatics,  and  others  foi- 
whose  safety  it  makes  itself  responsible;  2.  As  analysts  and 
officers  of  health ;  and  3.  As  skilled  witnesses  in  courts  of  law._  _ 

The  duties  of  the  medical  man  in  the  first  of  these  capacities 

are  such  as  devolve  upon  him  in  the  ordinary  practice  of  his  pro- 
fession ;  but  he  is  expected  to  prevent  as  well  as  to  cure  disease, 

and  to  add  to  professional  skill  administrative  talent. 
As  health  officers,  however,  and  as  witnesses  in  courts  of  law, 

medical  men  have  duties  to  perform  for  which  the  ordinary  prac- 
tice of  their  profession  affords  no  adequate  preparation,  medical 

education,  till  of  late  years,  no  proper  training,  and  medical  litera- 
ture no  sufficient  guidance. 

The  distinctness,  importance,  and  difficulty  of  these  duties  led 
at  length  to  the  establishment  of  a  distinct  science,  taught  in 
separate  courses  of  lectures,  treated  in  separate  works,  and  en- 

gaging the  attention  of  men  more  or  less  separated  and  set  apart 
for  the  practice  of  the  corresponding  art. 

This  new  science  either  embraced  all  the  duties  the  medical  man 
may  be  required  to  perform  on  behalf  of  the  State,  in  which  case 
it  received  the  name  of  Political  or  State-Medicine ;  or  it  was 
divided  into  two  sciences,  the  one  known  as  Hygiene  or  Public 
Health,  the  other  as  Forensic  Medicine,  Juridical  Medicine,  Legal 
Medicine,  or  Medical  Jurisprudence. 

As  the  term  Forensic  Medicine  expresses  with  sufficient  clear-; 
ness  the  application  of  medical  knowledge  to  legal  purposes,  it  is' 
used  in  the  title  of  this  work.  The  term  medico-legal  is  also  in 

common  use,  as  in  the  phrases  "  medico-legal  knowledge,"  "  medico- 
legal experience,"  "  medico-legal  skill." B 
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more  or  1p^^  f  '^"■T  *°      ̂ rt  practised  by  persons 

fl^f  f'u  •  '^"^"''^  Forensic  Medicine  took  its  rise  in  the necessity  of  bringing  medical  knowledge  to  bear  on  Wa  TnouiHp! 
relating  to  injuries  or  loss  of  life  ;  the  medk=al  witnfss  bein  "at 

till  at  length  the  medical_  witness  received  in  books  and  lectures the  same  distinct  instruction  as  the  physician  or  surgeon  at  the bedside  had  already  derived  from  written  or  oral  teachfng  in  the theory  and  practice  of  medicine,  or  of  sur<.ery  ̂  
v«.?"*-+*  "^1^0^';^°^,?  of  medical  testimony  received  an  earlier recognition  from  Continental  Governments  than  from  the  public 
TJt-  Ta'T^  profession;  for  the  first  State  recognition  (1507) anticipated  by  nearly  a  century  the  first  medicoriegal  treatise Ut)y/);  and  the  first  appomtment  of  medical  men  to  perform medico-legal  duties  followed  soon  after,  in  France  in  1603  * 

A  J.     rfi^°''-^'  °^  Medicine  in  England  is  of  more  recent date.  It  begins  with  the  publication,  in  1 788,  of  Dr.  Samuel  Farr's 
±.lements  of  Medical  Jurisprudence,'  and  the  subject  was  first taught  m  lectures  at  Edinburgh,  in  1801.  by  Dr.  Duncan,  sen,  the farst  professorship  bemg  conferred  by  Government  on  his  son  in  1803. 

ilie  new  science  soon  justified  the  distinction  thus  conferred  upon It,  and  made  good  its  claims  to  more  general  recognition.  It  is  now 
taught  m  all  our  medical  schools,  and  recognised  by  the  examin- 

ing bodies;  its  prmciplea  are  being  constantly  applied  in  our  courts ot  law  ;  and  England  continues  to  contribute  her  fair  share  of  obser- 
vation  and  research  towards  its  extension  and  improvement. 

ihe  application  of  the  principles  of  the  science— in  other  words, 
the  practice  of  it  as  an  art— devolves,  for  the  most  part,  on  the medical  practitioner.    But  those  specially  versed  in  the  entire  sub- 

ject, or  in  important  parts  of  it  (such  as  Toxicology),  or  eminent 
»  TLe  followiug  dates  have  an  historic  interest.    The  penal  code  of  the Bishop  of  Bamberg,  proclaimed  1507.    A  nuiform  penal  code;  adopted  by  the 

Diet  of  Eatisbon,  lo32.     ConstUutio  Crimiiialis  Carolina,  published  "loo3 Letters  patent,  presented  to  his  first  physician  by  Henry  IV.  of  France,  em- 
powering him  to  appoint  two  sui-geonsiu  every  city  and  large  town  to  examine and  report  on  wounded  or  mni-dered  persons,  1603.    Publication  at  Frankfort of  the  Mothodus  Testificandi  of  Oondronchus,  1697,  and  of  the  works  of  For- tunatus  Fidolis  and  Faul  Zacchias  in  1598  and  1021.    First  course  of  lectures 

on  Forensic  Medicine  by  Michaelis  at  Leipzig  about  1G50.    See  Traill's  '  Out- lines of  Medical  Jurisprudence. 
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in  certain  branches  of  practice  (such  as  midwife
ry  and  the  tieat- 

ment  of  the  insane),  are  occasionally  summoned  to 
 give  evidence 

There  are  many  reasons  why  the  medical  man  should
  approach 

this  class  of  duties  with  apprehension.  He  is  consci
ous  ot  the 

importance  that  attaches  to  his  evidence;  he  is  wanting 
 m  the 

confidence  which  a  more  frequent  appearance  as  a  witness
  would 

impart ;  he  is  painfully  alive  to  the  unstable  foundation  on  whi
ch 

many  medical  opinions  rest ;  he  knows  that  it  is  not  easy  m 

practice  to  observe  the  rules  of  evidence  with  which  in  theory
 

he  may  have  made  himself  acquainted  ;  and,  above  all,  he  shrink
s 

from  the  publicity  attendant  on  legal  proceedings,  the  unreason-
 

able licence  allowed  to  counsel,  and  the  disparaging  comments  ot 
the  Bench  itself. 

Sympathising  in  these  reasonable  apprehensions,  some  writers 
of  eminence,  and  most  authors  on  Forensic  Medicine,  have  tried 

to  prepare  the  medical  witness  for  his  duties  by  setting  forth  the 

precautions  he  should  observe  both  prior  to  and  during  his  attend- 
ance in  court ;  and  by  special  directions  for  conducting  medico-legal 

inquiries  under  the  heads  of  "Post-mortem  inspection,"  "  General 
evidence  of  poisoning,"  "  Unsoundness  of  inind,"_  &c. ;  the  general 
precautions  to  be  observed  in  the  witness-box  being  made  the  sub- 

ject of  distinct  treatment  under  the  title  Medical  Evidence. 

Before  treating  of  the  duties  of  the  medical  witness,  it  may  be 
well  to  show  the  number  of  cases  that  occur  year  by  yea,r_in 
England  and  Wales  of  a  class  to  give  rise  to  medico-legal  inquiries. 
The  following  figures  are  extracted  from  the  Annual  Report  of  the 
Registrar-Greneral  for  the  year  1881 : — 

Deaths  by  accident  or  negligence,  suicide,  murder, 
and  manslaughter  ......  18,149 

Sudden  deaths  (causes  unascertained)        .       .  370 
Premature  births,  congenital  malformations,  and 
atelectasis  14,872 

Ill-defined  and  non-specified  causes     .       .       .  80,22.5 

Total     .    _  .       .       .■      .       .       .       .  63,616 The  following  special  causes  o£  death  were  recorded  in  the  census 
year  1881 :— 

Causes  of  Death. Accident 
or  Neglect. 

Suicide. Total. Males. Females. 

Poison 
Fractures  and  bi'uises  . 
Gunshot 
Cuts  and  slabs 
Bums  and  scalds  . 
Drowning  . 
Hanging 
Suffocation  . 
Otherwise  . 

340 

7,134 83 125 

2,315 
2,979 

1,839 
1,014 

229 

121 

3.58 
443 

034 
170 

569 

7,134 
204 483 

2,315 

3,422 
634 

1,839 
1,184 

368 

,5,695 192 384 

1,213 
2,756 511 

1,017 
879 

201 

1,439 
12 
99 

1,102 
600 123 

822 
305 

Total  . 16,829 1,955 17,784 12,915 4,769 

B  2 
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In  the  same  year,  1881,  the  deaths  by  accident  or  negligence 
were  distributed  between  the  sexes  as  follows :— Poison,  men  220, 
women  120 ;  Gunshot,  men  74,  women  9  ;  Cuts  and  stabs,  men 
89,  women  36;  Drowning,  men  2^85,  women  494;  otherwise, men  746,  women  268. 

The  suicides  were  distributed  as  follows  :— Poison,  men  148, 
women  81;  Gunshot,  men  118,  women  3;  Cuts  and  stabs,  men 
295,  women  63  ;  Drowning,  men  271,  women  172  ;  Hanging,  men 
511,  women  123;  otherwise,  men  133,  women  37. 

In  the  year  1881,  the  premature,  sudden,  and  violent  deaths  gave 
rise  to  27,466  inquests,  of  which  18,548  were  held  on  males  and 
8918  on  females;  and  as  the  qualified  practitioners  in  England 
and  Wales  fall  far  short  of  this  number,  it  follows  that,  if  medical 
evidence  were  called  for  at  every  inquest,  and  the  duty  of  attending 
at  inquests  were  distributed  equally,  each  member  of  the  profession 
would  attend  at  least  one  inquest  every  year. 

The  committals  for  trial  arising  out  of  these  27,466  inquests 
amounted  to  361,  of  which  193  were  for  murder  and  168  for  man- 

slaughter.   In  1918  instances  the  death  was  returned  as  suicidal. 
The  number  of  cases  requiring  medical  evidence  in  our  higher 

courts  of  law  may  be  judged  of  approximately  from  the  printed 
returns  of  commitments  for  trial  for  offences  against  the  person. 
In  the  year  1880-1  these  amounted  to  2879,  and  comprised — 

Murder  and  attempts  to  murder      .       .       .  234 
Yarious  attempts  to  maim  and  injure      .       .  653 
Assaults   684 

Manslaughter    .......  251 
Concealment  of  birth   106 

Eape  and  assaults  with  intent  ....  607 
Unnatural  offences  ......  119 

2654* 

If  we  add  to  the  occasions  for  medical  evidence  arising  out  of 

these  crimes,  the  civil  cases  in  "which  skilled  medical  evidence  is 
required,  and  proceedings  in  respect  of  lunatics,  the  occasions  on 
which  medical  men  are  summoned  to  courts  of  law,  either  in  the 
service  of  the  State  or  on  behalf  of  individuals,  will  appear  very 
considerable — certainly  numerous  enough,  and  important  enough 
in  themselves,  to  ju.stify  all  the  attempts  which  have  been  made  to 

construct  a  science  of  Forensic  Medicine,  to  teach  it  systemati- 

cally in  books  and  lectures,  and  to  draw  up  a  code  of  instructions 

for  the  guidance  of  the  medical  witness  in  the  performance  of  his duties. 

MEDIC Ali  EVIDENCE. 

The  medical  man  may  be  summoned  as  a  witness  to  state  facts, 

and  to  interpret  them.    In  the  one  case  he  is  a  common 

»  These  figures  are  takeu  from  the  nuuual  report,  cutitlod  'Judicial  Sta- 
tistics,' 1881. 
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witness,  in  the  other,  a  skilled  witness  or  expert.  When  he 

gives  his  opinion  on  the  facts  observed,  and  the  views  expressed 
by  others,  it  is  as  a  skilled  witness,  and  he  is  equally  a  skilled 
witness  when  he  expresses  his  opinion  on  the  facts  he  has  himself 
observed. 

In  performing  these  duties  there  are  certain  precautions  which 
'  the  witness  ought  to  observe,  and  certain  legal  requirements  of 
which  he  should  not  be  ignorant. 

1.  He  should  "use  his  best  endeavours  that  his  mind  be  clear 
and  collected,  unawed  by  fear,  and  uninfluenced  by  favour  or 

enmity."  (Percival.)  He  will  not  find  it  easy  to  maintain  this 
impartial  frame  of  mind  when  the  crime  alleged  is  one  of  unusual 
enormity ;  when  popular  feeling  runs  high  for  or  against  the 
accused;  or,  in  times  of  public  agitation,  when  his  evidence  tends 
to  discredit  some  popular  movement,  or  deep-rooted  prejudice. 
Noi',  when  he  is  engfLged  as  a  skilled  witness,  or  expert,  for  the 
prosecution  or  for  the  defence,  must  he  deem  himself  free  from 
the  risk  of  partiality,  even  though,  after  hearing  all  the  facts 
which  should  influence  his  opinion,  he  feels  that  he  can  consci- 

entiously give  his  evidence  in  support  of  the  side  for  which  he  ia 
:  retained. 

2.  Tiie  medical  witness  requires  to  be  specially  cautioned  against 
1  expressing  an  opinion  on  the  general  merits  of  the  case  under 
inquiry,  thus  offending  against  an  admitted  principle  of  BngHsh 
law,  that  "  when  scientiflc  men  are  called  as  witnesses,  they  are not  entitled  to  give  their  opinion  as  to  the  merits  of  the  case, 
but  only  as  to  the  facts  proved  on  the  trial." 

3.  A  special  caution  is  also  required  against  indulging  a  feeling 
of  misplaced  humanity,  or  an  equally  misplaced  condeinnation  of 
the  law  on  the  score  of  undue  severity.  Both  these  feelings  too 
often  found  expression  in  former  treatises  on  the  lung-test"s,  and in  early  trials  for  infanticide.  But  the  witness  should  understand 
that  he  is  not  responsible  for  the  consequences  to  which  his 
opinions  may  lead,  provided  always  that  they  are  the  result  of 
cautious  inquiry  and  due  reflection.    Percival  accordingly  treats 
the  dread  of  innocent  blood  being  brought  upon  us  by  expHcit 

and  honest  testimony,"  as  "  one  of  those  superstitions  which  the nurse  has  taught,  and  which  a  liberal  education  ought  to  puro-e rrom  the  mind."  ^  ° 
The  witness  approaching  his  duties  with  a  mind  thus  free  from 

bias,  requires  some  instruction  as  to  the  mode  in  which  his  evidence should  be  given. 
1.  Bearing  in  mind  the  distinction  just  laid  down  between  a common  and  a  skilled  witness,  he  should  be  cautious  not  to  obtrude 

ins  opinions  when  facts  only  are  required  of  him,  nor  dogmatically to  assert  as  facts  things  which  are  merely  matters  of  opinion.  He should  answer  the  questions  put  to  him,  whether  by  counsel,  court, o  ury,  clearly  and  concisely,  and  if  these  do  not  elicit  the  whole liuth,  supply  what  IS  wanting. 
2.  His  statements  should  be  made,  and  his  opinions  expressed, 
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in  the  plainest  and  simplest  language;  and  he  should  avoid  as 
much  as  possible  all  technical  terms,  and  all  figurative  and  meta- 

phorical expressions. 
3.  The  medical  witness  ought  also  to  abstain  from  quoting  autho- 

rities in  support  of  his  opinions;  for  though  the  rule  of  exclu- 
sion has  not  always  been  rigidly  acted  on,  the  common  usage  of 

our  courts  of  law  is  certainly  to  disallow  these  appeals.  Nor  is 
this  exclusion  open_  to  any  serious  objection,  for  the  witness  is 
supposed  to  make  himself  master  of  the  views  of  the  most  eminent 
writers  on  the  subject-matter  of  his  evidence,  and  to  use  them  as 
aids  and  guides  to  his  own  special  inquiries. 

But  though  the  witness  may  not  cite  authorities,  he  may  be 
asked  whether  A.  or  B.  is  an  esteemed  authority  with  his  profes- 

sion, and  whether  he  (the  witness)  coincides  with  some  opinion 
expressed  in  his  works.  If  the  witness  answers  in  the  affirmative, 
he  becomes  the  exponent  of  the  opinion  to  which  he  thus  gives 
his  assent. 

The  foregoing  observations  relate  chiefly  to  the  mode  in  which 
the  witness  should  give  his  evidence.  The  precautions  to  be 
observed  in  order  that  his  evidence  may  be  admissible  still  remain 
to  be  considered,  under  the  following  heads  : — 

1.  Notes. — When  observing  any  facts  which,  at  a  future  time, 
may  become  the  subject-matter  for  legal  inquiry,  the  medical  man 
should  not  trust  to  his  memory,  but  commit  them  to  writing, 
either  on  the  spot,  or  as  soon  as  possible  after  the  transaction  to 

which  they  relate.  If  (as  in  performing  a  post-mortem  examina- 
tion) it  is  necessary  to  resort  to  dictation,  the  notes  of  the  amanuensis 

should  be  immediately  examined  and  corrected. 
The  witness  may  use  these  notes  in  court  to  refresh  his  memory, 

but  not  to  supply  its  place.  If  they  were  not  made  till  some  time 
after  the  events  to  which  they  refer,  or  if,  having  been  made  at  the 
proper  time,  they  have  been  entirely  forgotten,  they  will  not  bo 
admissible. 

2.  Confessions. — A  culprit  may  make  a  confession  of  guilt  to 
his  medical  attendant.  This,  to  be  admissible  in  a  court  of  law, 
must  be  free  and  voluntary,  uninfluenced  by  threat,  promise,  or 
bribe.  No  sort  of  inducement  should  be  held  out  to  make  it, 

no  leading  questions  should  be  put,  and  no  comments  made ;  but 
the  medical  man  should  reduce  the  statement  to  writing  as  soon  as 

possible,  read  it  over  to  the  person  confessing,  obtain  his  signature 
to  it,  and  countersign  it  himself. 

At  the  same  time  the  greatest  care  should  be  taken  to  ascertain 

the  bodily  health  and  mental  state  of  the  party  making  the  confes- 
sion. The  necessity  of  this  caution  has  been  arajjly  proved  by  cases 

in  which,  during  febrile  attacks,  or  after  prolonged  exposure  and 

hardship,  as  well  as  in  cases  of  delusional  insanity,  confessions 

have  been  made  of  murders  and  other  heinous  crimes  which  had 

never  been  committed.  In  times  now  happily  passed  away,  inno- 

cent persons,  under  like  conditions  of  body  and  mind,  made  con- 
fession of  impossible  crimes,  such  as  witchcraft. 
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D.  Death-bed  or  Dying  Declarations. — These  are  admitted 
as  evidence  in  cases  of  homicide,  where  the  death  of  the  deceased  is 

the  subject  of  the  charge,  and  the  circumstances  of  the  fatal  injury 
the  subject  of  the  declaration.  It  is  assumed  that  the  declarant, 
having  lost  all  hope  of  recovery,  is  induced  to  speak  the  truth  by 
considerations  as  powerful  as  an  oath  administered  in  a  court  of 
justice.  It  is  not  necessary,  however,  that  he  should  express  his 
conviction.  It  may  be  inferred  from  the  nature  of  the  injury,  or 
from  other  circumstances  of  the  case.  But  if  any  hope  whatever  be 
entertained,  or  may  be  inferred  to  exist,  whether  it  be  spontaneous 
or  on  the  suggestion  of  others,  death-bed  declarations  cannot  be 
received  in  evidence.* 

But  the  person,  or  persons,  inculp)ated  by  the  declarant's  state- 
ment are  not  precluded  from  giving  evidence  as  to  his  state  of  mind 

and  behaviour  in  his  last  moments.  They  may  be  allowed  to  show 
that  the  deceased  was  influenced  by  vindictive  motives,  or  was  not 

of  a chai-acter  to  be  "impressed by  a  religious  sense  of  his  approach- 
ing dissolution." 

As  dying  declarations  are  but  confessions  of  the  most  solemn  kind, 
the  same  rules  of  procedure  apply  to  them  as  to  confessions.  The 
medical  man  should  put  no  leading  questions,  but  only  such  as  are 
necessary  to  clear  up  ambiguity.  He  should  commit  the  declaration 
to  writing,  read  it  to  the  dying  man,  and  obtain  his  assent,  and,  if 
possible,  his  signature  to  it.  But  if  this  cannot  be  done,  he  should 
make  a  memorandum  of  the  declaration  at  once,  while  it  and  the 
words  used  are  fresh  in  his  memory.  To  this  document  the  witness 
will  be  allowed  to  refer  to  refresh  his  memory  when  he  comes  to  give 
evidence.  Another  essential  part  of  his  duty  is  to  ascertain  the 
exact  state  of  the  declarant's  mind,  whether  he  is  calm  and  collected, 
or  otherwise,  and  whether  he  is  under  the  influence  of  any  strong 
bias,  or  undue  feeling  of  resentment. 

4.  Hearsay.— This  is  not  admissible  as  evidence  unless  it  form 
part  of  the  res  geske.  A  medical  witness,  therefore,  though  he  may state  in  evidence  the  words  he  has  heard  used  in  direct  reference  to 
the  case  which  forms  the  subject  of  inquiry,  could  not  cite  a  case  in 
support  of  his  opinions,  if  it  consisted  in  part,  as  it  must  needs  do, 
ot ̂ statements  made  by  the  patient,  his  friends  or  attendants. 

5.  Secrets.— The  medical  man,  in  the  course  of  his  professional 
attendance,  may  receive  secret  information  which,  under  ordinary 
circumstances,  he  would  be  bound  not  to  divulge.    But  it  should 

i»-ow^'"Tn°i''-'^''''''°  l^ediugfiekl  for  the  murder  of  Mrs.  Rudd,  Nov. J«<  J)  Lord  Chief  Justice  Cockbuni,  by  not  treating  as  a  dying  declaration  what other  high  legal  authorities  would  liave  considered  as  a  part  of  the  res  ycsKe, ana  therefore  admissible,  shut  out  an  important  piece  of  evidence.  "A woman  s  scream  was  hoard  from  the  house,  and  immediatelv  afterwards  the 
deceased  was  seen  coming  out  with  ber  throat  out,  mukiug  a  statement  which, accoraiiig  to  the  rules  of  evidence,  was  not  admissible,  and  in  about  ten 
nunutes  she  was  dead."  Mr.  Pitt-Taylor,  in  a  letter  to  the  '  Times  '  (Nov.  15, 
tlK  RH^tZ^^'ft"";  m"'  "r  authorities  in  favour  of  his  opinion  that 
resyetiT  ""^''^  '°  ̂''^^         admitted  as  part  of  the 
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be  understood  that  iu  a  court  of  justice  he  may  be  compelled  to divulge  these  secrets. 
It  is  now  no  longer  necessary  to  warn  the  medical  man  ao-ainst 

taking  part  m  duels,  even  though  his  object  in  being  present  is  to 
save  hfe,  and  not  to  destroy  it.  But  if  in  this,  or  in  any  other  way, be  has  acted  illegally,  he,  iu  common  with  other  witnesses,  is  not obliged  to  criminate  himself. 

^'i  medical  man  may  be  required,  on  an  emergency, to  clralt  the  will  of  a  patient,  or  to  witness  the  instrument.  In 
taking  the  instructions  of  the  testator,  he  should  limit  himself  to 
such  inquiries  as  may  enable  him  to  understand  his  wishes.  He 
should  write  them  in  the  fewest,  simplest,  and  clearest  words  ou 
one  side  of  a  sheet  of  paper,  append  the  place  and  exact  date  of 
the  transaction,  and  at  the  foot  of  the  document  (leaving  room  for 
two  signatures)  the  following  words :— "  Signed  by  tlie  above- 
named  testator,  in  the  presence  of  us  present  at  the  same  time, 
who  have  hereunto  signed  our  names  as  witnesses  thereto,  in  the 
presence  of  the  said  testator,  and  in  presence  of  each  other."  The 
testator  and  witnesses  must  attach  their  signatures  in  accordance with  these  words. 

The  medical  man  should  take  care  to  observe  the  condition, 
bodily  and  mental,  of  the  testator ;  and  he  would  do  well  to  make 
a  note  of  all  the  circumstances  of  the  case  while  they  are  fresh  in 
his  memory.  Wills  so  made  have  been  disputed,  and  the  medical 
man  has  been  summoned  as  a  witness,  and  submitted  to  a  searching 
examination.  

° 



PART  I. 

CHAPTER  I. 

PERSONAL  IDENTITY.    AGE.  SEX. 

When  called  upon  to  examine  the  body  or  remains  of  so
me  un- 

known person,  we  may  have  first  to  ascertam  the  sex  and  the  age, 

and  then  to  identify  the  individual  by  characteristic  niarks ;  or 

these  points  may  have  to  be  considered  separately,  both  in  living
 

and  in  dead  persons.  The  three  subjects  are  here  grouped  together, 

and  placed  in  the  most  convenient  order ;  sex  last,  from  its  connec- 
tion with  the  subjects  of  Chapter  II. 

PERSONAL  IDENTITY. 

Questions  of  identity  are  often  raised  in  courts  of  law  ;  as  when 

a  claim  is  set  up  to  an  inheritance,  or  a  man  who  has  been  i-opDed 
or  assaulted  has  to  identify  the  thief  or  the  person  who  has  injured 

him.  A  witness  may  also  be  required  to  identify  an  acquaintance ; 

and  a  jury  may  be  empanelled  for  the  sole  purpose  of  trying  the 

question  of  the  identity  of  an  escaped  prisoner.  So  also  as  to 

persons  found  dead ;  and  in  coroners'  inquests  the  first  step  taten 
is  to  identify  the  body,  or  such  parts  of  it  as  are  forthcoming. 

The  subject  of  personal  identity,  then,  divides  itself  into — 
1,  The  Identity  of  the  Living ;  2,  The  Identity  of  the 

Dead, 

1.  IDENTITY  OP  THE  LIVING. 

The  medical  man  may  be  required  to  examine,  with  a  view  to 
identification,  alleged  deformities  or  injuries,  scars,  or  discoloration s 
of  the  skin  or  hair  ;  and  to  express  an  opinion  on  the  changes  that 
may  be  wrought  in  stature,  face,  and  person,  by  time,  exposure, 
and  hardship.  It  is  also  within  his  province  to  give  evidence  on 
the  influence  of  the  like  causes  on  the  mindand  memory. 

In  order  to  give  completeness  to  this  subject,  some  questions 
will  be  briefly  noticed  in  which  medical  evidence  is  not  needed. 
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favour  of  the  claimS  A 'chib^ld*^^^^   f""? '  "'^ 

trastPfl  f^.+         •  P^""^""*'       ̂ ^^^  as  on  the  strongly  con- 

«ytet  in  ftUTn^!- '?ft  t  V^rf"'  stronlfev^.
!; 

^^^hot^t^h^ ^^tPt^'-^-^- 
onlyWotest/S^^^^^  of  .en 

wanting  instances  of  persons  having  roVoScL^Wl^^^^^^^^^ 
0  hex-''o  ̂ rt^^*  borne  the  closest  resemKe   o  eacE 
thP  Ti.T,?^  '  '^''^'■^''^  i^e'^tity,  Lord  Chief  Justice  Cockburjin 

Western  glrcu??'f;wvY^  lustrations,  a  case  on  h 
inurde  T^.  t  f-f  f^'^^T."  """""  ̂ ^'^  ̂ ^^^  convicted  for mudei.  The  identity  of  one  of  them  was  sworn  to  by  numerous witnesses  ;  but  it  was  afterwards  proved  that,  at  the  very  tTme  of 
liundrd.      ̂  -1        ̂ ^°<i-go-g  punishment  for  picking  Vpock^ undieds  of  miles  away.   A  most  curious  case  of  this  kind  occurred 

f  ^a/'  a  barber's  apprentice,  was  tried  at  the  Old 

and  tL  ^r'^u  -  «^or«  to  l^i^  identity 
b^i  Ai?^  court  thought  him  guilty;  but,  on  referring  to  the 
books  of  the  court,  it  appeared  that  on  the  day  and  hour  of  the Jobbery  he  was  on  his  trial  at  the  bar  where  he  then  stood  for 
wu 'l^'^'^ery,  in  which  he  was  likewise  mistaken  for  the  thief 
When  the  question  of  identity  turns  on  the  changes  which  time 

coupled  perhaps  with  fatigues,  hardships,  and  privations,  may 
vffi  if  ̂   personal  appearance,  it  becomes  one  of  unusual 
ditticuity.  Gassah,  a  noble  Bolognese,  left  his  country  at  an  early 
age,  and  was  supposed  to  have  died  in  battle ;  but,  after  thirty years,  returned,  and  daimed  his  property,  which  his  heirs  had 
appropriated.  His  appearance  was  so  changed  that  he  was  im- 

prisoned as  an  impostor.  Zacchias  was  consulted,  and  in  his 
report,  expressed  his  opinion  that  such  a  change  might  have  been 
wrought  by  age,  change  of  dimate,  diet,  mode  of  life,  and  disease, 
and  as  Cassali  had  left  home  in  the  bloom  of  youth,  had  been 
exposed  to  the  hardships  of  a  military  life,  and,"  if  he  might  be believed,  had  languished  for  years  in  prison,  the  judges,  influenced 
by  this  opinion,  and  by  the  fact  that  the  heirs  could  not  prove  the death  of  Cassali,  decreed  the  restoration  of  his  estates. 

The  general  question  thus  submitted  to  Zacchias  assumes  a 
more  definite  form  when,  as  in  the  French  cases  of  Baronet  and 
Martin  Guerre,  a  false  claimant  is  confronted  with  a  real  one,  or 
alleges  his  identity  with  a  person  long  since  dead,  as  in  the 
Tichborne  case;*  or  when,  as  in  this  case,  the  claimant  is  alleged 

*  The  reader  will  find  the  cases  of  Cassali,  Biirouet,  and  Maitin  Guerre, 
with  other  leading  cases  from  the  '  Causes  Ct^lebres.'  quoted  and  criticised  by 
Todere  in  the  second  chaijter  of  his'Tridtd  de  Medecine  Legale; '  and  he  i's 
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not  only  not  to  be  tbe  man  he  is  per
sonating,  but  some  other 

'''?n  ail  such  cases  of  disputed  identity  great  importa
nce  attaches 

to  the  existence,  or  absence,  of  such  ̂^^'l^^^^,  XnCarkhiS  The 
ties,  scars  of  previous  disease  or  injixry.  and  *f  '^^X^ 

Tichborne  case  has  also  given  renewed  ̂ Po^'t^-^f  *°  ^ 

lapse  of  time  in  changing  the  ̂ ^ature,  form  and  featxues  and  in 

destroying  or  modifying  the  memory  and  
habits  of  thought  as 

expressed  in  words  spoken  or  written:  and  
it  has  shown  the  im- 

po'r  anc?that  may  atLch  to  photographs,  as  t^e  most  exact  re^^^^^^ 
sentation  possible  of  the  personal  appearance  at  th

e  time  when  they 

Of  star's  and  Tattoo  Markings.-l.  Scars.-When  
a  claimant 

presents  himself  without  the  marks  or  scars  k
nown  to  lla^e 

characterised  the  individual  whom  he  personates  hi
s  case  must 

break  down  under  personal  examination ;  but  if  these  maiks  oi 

scars  are  found  upon  him,  they  are  the  strongest  pos^^^le -ej^<i^^«^ 
in  his  favour,  and  would,  indeed,  be  conclusive  but  that  they

  may 

have  been  fraudulently  imitated,  or  may  be  most  improbab
le,  but 

still  possible,  coincidences.    That  such  coincidences  may  happen,
  is 

proved  by  the  case,  quoted  by  Beck,  of  Joseph  Parker,  
tried  atNew 

York  in  1804,  for  bigamy.    He  was  mistaken  for  Thomas  Ho
ag, 

whom  he  not  merely  resembled,  but  had  in  common  witti 
 hini  a 

scar  on  the  forehead,  a  small  mark  on  the  neck,  and  a  hsp  m  Jus 

speech;  but,  unlike  Hoag,  no  scar  on  the  foot.  _  That  he  wa
s 

Parker,  and  not  Hoag,  was  proved  to  the  satisfaction  ot  the  ]ury 
by  an  alibi.  .  „ 

Removal  and  disappearance  of  scars.— The  question  ot 

identity  has  sometimes  turned  on  the  possibility  of  removing  scars, 

upon  which  some  difEerence  of  opinion  has  been  expressed.  Thus, 

in  a  Belgian  case  that  occurred  in  1847,  M.  Yandelaer  stated  that 

scars  might  be  removed  by  time  or  by  artificial  means,  and  the 

phvsicians  of  the  prisons  of  Valvorde  and  Ghent  confirmed  this 

opinion  by  stating  that  prisoners  are  in  the  habit  of  efl['acing  scars by  applying  a  salted  herring  to  them.   MM.  Lebeau  and  Limanges, 

on  the  other  hand,  contended  that  scars  could  not  be  removed.  On 

this  subject,  Gasper  states  that  the  length  of  time  during  which  a 

scar  subsists  depends  on  the  depth  to  which  the  tissues  of  the  skin 

have  been  injured.    Scars  of  superficial  injuries  which  have  only 

affected  the  epidermis,  or  scarf  skin,  and  left  the  true  skin  intact, 

may  entirely  disappear.    But  we  may  confidently  assert  that  even 
the  slight  wounds  caused  by  bleeding  or  cupping,  if  they  have 

penetrated  the  whole  depth  of  the  cutaneous  tissues,  and,  a  fortiori, 

such  wounds,  injuries,  or  ulcers  as  have  caused  loss  of  substance, 

followed  by  granulation,  leave  behind  them  permanent  scars. 

reforrod  tor  a  lucid  account  of  the  oxtraoi-dinary  case  of  Martiu  Gnerro  to  tlio 
'  Timus,'  Decembor  12, 1871.  It  is  tlio  case  in  which  Avnauld  do  Tilh,  who  had 
possessed  himself  of  the  secrets  of  Martiu,  contrived  to  bo  recognised  by  his 
family,  and  even  accepted,  seemingly  in  good  faith,  by  Martin's  wife.  (Soo  a brief  abstract  of  this  case  appended  to  this  cliapter.) 
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be  Sndered  iS^l  l^^^^^'-^'  apparently  disappeared  may 
reddens  ^  ̂̂ ^'P'""^        'P°*  the  li and  till  it 
The  helief  that  the  effects  of  injuries  may  wholly  disaoDear  is probably  founded  on  the  very  slight  marks  St  by  e^en  ive 

Z::tion'''%l^''-^'fl  
is  technically  called^he  '"fi  I 

•emov  d  the  ̂n^f^''/^  ''"'V"^  completely 
^Tr?3\  1'       generation,  the  place  of  the  wound  was 

ilk    nnd^ff         ""Y'         ̂ ^'^^"^  ̂   '=^^'^^1  observer  might  over! 

S  raw  ^^P'^f f  ^^^"-^'^  l^ft  the  back quite  law,  are  traceable  after  some  years  only  by  fine  white 
lines  on  the  back  and  sides,  and,  where  the  knot"^  had  faLI  by iittle  circular  pits.  lu  a  case  in  which  we  were  consulted  the 

fidenJplw        ̂ ^'^  '^^^^^  °^  ̂^'^  ̂ -^^bled  us  to  state  "vith'c  n! 

se::::iyXEe^(G^^    "^^^  '^^
^  -^-^ 

The  removal  of  scars  has  another  important  bearing  on  the  ques- 
tion of  identifica  ion.    It  may  happen  that  an  imfostor,  aware that  evidence  will  be  forthcoming  that  he  has  certain  tattoo  or other  superficial  marks  on  his  person  which  the  man  he  is  per- 

sonating had  not,  resorts  to  heat  or  strong  corrosives,  or  such agents  as  the  vaccine  virus,  to  erase  the  marks  in  question.  The substituted  marks  thus  become  a  very  strong  presumption  of  im- position especially  lE  the  person  bearing  these  marks  cannot  or 
will  not  explain  the  way  in  which  they  were  produced,  or  offers some  explanation  that  refutes  itself.    It  will  be  presently  shown tliat  the  claimant  m  the  Tichborne  case  has  two  such  marks  on  his left  arm. 

Shape,  situation,  and  depth  of  sears.— The  cause  of  a  scar 
may  often  be  inferred  from  its  appearance,  and  the  situation  in 
which  it  is  found.    Thus,  a  linear  scar,  or  a  round  or  oval  surface 
scar,  on  the  arm,  ankle,  or  temple,  follows  bleeding ;  parallel  linear 
scars  on  the  loins,  shoulders,  nape  of  neck,  or  other  fleshy  part 
would  be  the  result  of  cupping;  a  crucial  linear  scar  on  any  part  of 
the  body  would  indicate  a  boil  treated  by  incision ;  two  parallel linear  scars  on  the  nape  of  the  neck,  shoulder,  or  inner  side  of  the 
upper  arm,  would  mark  a  setou ;  and  a  depressed,  puckered  scar 
on  the  same  parts,  an  issue ;  a  honeycombed  disc  near  the  insertion 
of  the  deltoid  muscle  indicates  the  operation  of  vaccination;  a 
white  disc  with  dotted  border  may  follow  a  boil  that  has  healed 
without  operation  ;  and  every  form  of  cicatrix  in  the  neck,  on  the 

.  *  0!  tho  ]wn'mau(!ncy  of  such  scars  as  those  left  by  blccdiug,  a  good  ilhis- 
tratiou  is  afforded  by  a  cise  iu  whicli  two  physiciaus,  one  (JO,  tho  other  O'l 
years  of  ago,  haviug  distiuct  recollectiou  tliat  they  wore  bled  iu  the  arm  at 
about  7  years,  and  not  since,  tlio  marks  of  the  operation  were,  in  both  cases, 
perfectly  distinct  (G.). 
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chest,  and  elsewhere  may  follow  scrofulous  absc

esses.  Scrofula, 

smal  -pox,  syphilis,  and  lupus,  in  common  with  
injuries  by  gun- 

shot, burns,  knd  escharotics,  may  leave  behind  them  scars
  of  every 

size  and  form.  , ,  ,  • 

Changes  in  colour  of  scars.— All  scars,  without 
 exception, 

pass  through  two  distinct  stages-that  of  inflamm
atory  redness 

(the  immediate  consequence  of  the  injury  sustained)  and 
 that  ot 

brown  discoloration.  lu  phlegmonous  erysipelas  and  alte
r  the 

application  of  blisters,  mustard  poultices,  and  other  stro
ng  irri- 

tants, the  skin,  which  was  red  during  the  inflammatory  stage, 

assumes  a  dark  brown  or  coppery  hue.  This  it  retains  for  mont
hs, 

and  even  for  three  or  four  years.  At  length,  aud  by  degrees,  the 

skin  resumes  its  healthy  colour.  But  sometimes,  when  the  in- 

flammation runs  high,  the  brown  discoloration  is  followed  by  a 

third  stage,  or  that  of  bleaching.  Thus  we  have  seen,  after  the 

lapse  of  two  years  and  a  half,  the  spot  to  which  a  large  bhster  had 

been  applied  defined  by  a  white  margin,  and  white  decoloration
 

occupying  the  whole  surface  on  a  level  with  the  surrounding 

healthy  skin  (G.).  Such  surface  scars  follow  the  less  severe  forms 

of  herpes,  boils  that  heal  after  slight  destruction  of  texture,  and 
even  incised  wounds  aud  lancet  cuts,  where  the  edges  have  not 

been  brought  together,  and  some  slight  sujDerficial  ulceration  has 

taken  place.  In  those  cases  in  which  the  inflammation,  however 

produced,  is  followed  by  ulceration,  and  consequent  destruction  of 
tissue,  and  still  more  where  gangrene  sets  in,  the  scars  are  wholly 

or  in  part  sunk  beneath  the  surface.  In  these  cases,  too,  the  scar 

]3asses  through  the  three  stages  of  inflammatory  redness,  brown 
discoloration,  and  bleaching. 

Healing  of  scars. — This  is  influenced  by  many  causes,  such  as 

age,  constitution,  and  state  of  health,  the  situation  of  the  scar  on 
flat,  rounded,  or  hollow  surfaces,  on  parts  subject  or  not  subject  to 
motion,  and  in  the  direction  of  muscles  or  across  them. 

Distinctness  of  scars. — This  will  depend  on  the  complexion, 
and  the  tint  of  parts  adjacent.  Thus  scars  are  ]es8_  apparent  in 
persons  of  fair  complexion,  when  the  skin  approaches  in  tint  to  the 
whiteness  of  the  scar  itself,  and  more  distinct  over  a  blue  vein  or 
discoloured  portion  of  skin. 
Age  of  scars. — As  has  been  stated,  all  scars,  whether  arising 

from  injury  or  disease,  are  first  red,  then  brown,  then  white  and 
glistening.  The  redness,  as  a  rule,  lasts  two,  three,  or  four  weeks, 
during  the  i^eriod  of  healing  ;  the  brown  discoloration  for  several 
months,  or  even  for  a  few  years  ;  the  bleached  appearance  for  the 
rest  of  life.  But  the  duration  of  each  stage  is  subject  to  great 
variation,  as  is  seen  in  some  cases  of  small-pox,  where  the  scars 
are  white  and  shining  at  the  end  of  six  months,  while  in  others 
they  remain  brown  even  after  two  or  three  years.  Scrofulous 
iilcers,  too,  sometimes  leave  coloured  scars  for  the  whole  of  life. 
A  scar,  then,  that  retains  its  inflammatory  redness  cannot  be  of 
long  standing;  one  that  has  a  brown  or  coppery  colour  may  have 
existed  for  months  or  years  ;  a  white  glistening  scar,  quite  free 
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from  colour,  must  have  been  of  long  standiug ;  but  we  cannot  even guess  at  its  age. 
Some  scars  are  parti-coloured,  perhaps  brown  in  the  central 

parts,  with  a  white  puckered  halo  ;  or  white  in  the  centre,  with  a 
brown  margin.  Thus  a  scar  of  ten  years'  standing  from  a  boil 
consisted  of  a  white  disc,  with  a  circular  margin  of  brown  spots. 
Sometimes  we  have  an  opportunity  of  comparing  a  recent  scar  with 
one  of  longer  standing  due  to  the  same  cause,  as  in  a  prisoner  who 
had  two  attacks  of  herpes,  one  under  the  right,  the  other  under 
the  left  clavicle.  The  first,  of  a  few  months'  standing,  disi^layed 
the  rash  in  all  its  details  in  dark  brown  ;  the  second,  of  many  years' 
standing,  consisted  of  a  group  of  scattered  white  cicatrices  (G.). 

2.  Tattoo  markings. — The  presence  or  absence  of  these  marks 
may,  as  in  the  Tichborne  case,  prove  of  the  first  importance;  and 
the  question  naturally  arises  whether  these  marks  can  disappear 
or  be  removed.  Most  tattoo  marks  are  certainly  indelible  if  not 
interfered  with.  But  that  they  may  in  some  cases  disappear  is 
proved  by  the  observations  of  Casper,  Hutin,  and  Tardieu  ;  though 

these  authorities  differ  widely  as  to  the  pi'oportion  of  cases,  Casper 
alleging  the  high  fraction  of  1  in  9,  Tardieu  the  much  lower  one  of 
1  in  25.  Much  depends  on  the  kind  of  colouring  matter  employed. 
Cinnabar,  blue  ink,  and  common  ink  create  less  permanent  marks 
than  Indian  ink,  soot,  washing  blue,  coal  dust,  or  gunpowder. 
Skilfully  performed  tattooing  with  gunpowder  may  be  pronounced 
indelible.  The  diiierence  in  the  durability  of  the  marks  depends 
on  the  relative  solubility  and  chemical  stability  of  the  colouring 
matters.  When  they  disappear  the  colouring  matter  is  found 
deposited  in  the  nearest  absorbent  glands,  where  it  may  be  found 
after  death.  The  absorption  of  the  colouring  matter  is  rarely  so 
complete  as  not  to  leave  some  traces  behind. 

Tattoo  markings  may  be  removed  artificially ;  but  if  the  pigment 
be  deep  in  the  skin,  a  cicatrix  will  be  left  in  the  spot  where  the 

marks  existed.  An  experiment  was  made  by  Tai'dieu  on  a  prisoner 
who  had  a  crucifix  tattooed  with  Indian  ink  on  his  forearm. 

After  several  applications  of  acetic  acid,  potash,  and  hydrochloric 

acid,  a  crust  fell  off  at  the  end  of  fom-teen  days,  leaving  only  a  flat 
scar,  without  a  trace  of  the  original  design.  Escharotics  will,  of 
course,  cause  the  disappearance  of  tattoo  marks  ;  but  their  place 

■will  be  indicated  by  a  permanent  scar,  sunk  more  or  less  below  the 
level  of  the  skin.  The  claimant  in  the  Tichborne  case  has  such  a 

scar  above  the  left  wrist;  and  he  has  a  very  peculiar  one  on  the 

left  shoulder,  which  several  insertions  of  vaccine  matter  at  points 

equidistant  would  be  likely  to  produce.  This  scar  occupies  the 

place  of  the  issue  of  three  years'  standing  which  Eoger  Tichborne had  on  the  left  shoulder ;  and  it  is  therefore  probable  that  it  was 

intended  to  represent  it. 
Of  tattoo  marks,  then,  we  may  say  that  most  of  them  are 

indelible  ;  some  disappear  partially ;  a  few  entirely  ;  and  that  if,  m 

a  dead  body,  these  marks  have  disappeared,  the  colouring  matter 

may  be  found  in  the  nearest  lymphatic  glands. 
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Rules  for  examining  scars. — Place  the  scar,  if  possible,  in 
the  bright  light  of  the  sun,  and,  in  the  case  of  small  and  delicate 
scars,  use  a  lens.  Measure  the  scar  carefully  with  compasses,  and 
note  its  exact  dimensions.  Record  the  form  and  colour  of  the 
several  jjarts  of  which  it  consists.  Redden  the  surrounding  slcin 
by  blows  or  friction.  Note  whether  it  is  on  a  level  with,  or  sunk 
beneath,  the  surrounding  surface;  and  whether  it  moves  with  the 
skin  or  remains  fixed. 

IdentijQ.cation  by  photographs.— Photographs  may  mislead 
when  used  to  represent  the  whole  figure,  inasmuch  as  the  limbs, 
hands,  and  feet  are  not  all  in  focus.  But  they  may  render  great 
service  when  we  are  dealing  with  the  fixed  features  of  the  face, 
though  the  expression  is  less  to  be  relied  upon,  for  it  is  not  quite 
the  same  in  any  two  photographs  taken  by  the  same  artist.  Even 
these  may  vary  according  as  they  are  in  light  or  in  shadow.  In 

the  Tichboi  ■ne  case  photograjDhs  of  Roger  Tichborne,  of  the  Claimant, 
and  of  members  of  the  Ortou  family  were  all  used  at  the  trial, 
and  served  to  show  that  the  Claimant's  face  differed  widely  from that  of  Roger  Tichborne  taken  twenty  years  before,  and  also  that 
the  Claimant  bore  a  nearer  resemblance  to  members  of  the  Orton 
family  than  to  Roger.  * 
We  will  indicate  some  of  the  obvious  uses  of  photographs. 
1.  The  eyes.— The  colour  of  the  eyes  and  the  direction  of  the 

Fig.  1. 

Hue  which  joins  the  inner  to  the  outer  canthus.  as  well  as  tho 

StoS^r't  iV^'  correc%"indTcated  by Erown°'tS t  ̂ ^1  .^^^  S'-^y  P""<^  light,  and  hazel  and brown  eyes  have  a  darker  tmt.    By  lines  drawn  through  the  inner 
w^can  detPr±?  W>,'^^\""'^  ""''^      the  median  line, 

d?rect?on     aTuLI      "'/^'"^''l^-^         ̂ P^^^'^^  downward 
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figures  (Fig.  1,  p.  15),  by  its  liglit  tint,  confirms  the  evidence  of  the 
witnesses  that  the  eyes  of  Roger  were  blue,  while  that  of  the  lower 
figure,  by  its  uniform  dark  colour,  corresponds  with  the  dark  slate 
colour  of  the  eye  of  the  Claimant.  In  this  same  figure  the  linos 
drawn  through  the  corners  of  the  eyes  indicate  by  their  upward 
and  downward  direction  a  very  important  difference  between  the 

two  persons.  The  photographs  also  show  marked  differences  in  the 

eyebrows.  Those  of  Roger  Tichborne  are  wide  apart  and  singularly 
well-defined,  while  those  of  the  Claimant  are  much  nearer  together, 
and  of  ill-defined  outline. 

2.  The  ears. — There  are  certain  peculiarities  in  the  ear,  which 

may  be  deemed  decisive.  One  of  them  consists  in  the  absence  of  a 

pendulous  lobe,  and  the  firm  adhesion  of  the  point  to  the  angle  of 

the  jaw;  a  second,  in  small- 
Fig:,  i.  ness  or  largeness  of  size  ;  a 

third,  in  its  direction  rela- 
tively to  the  profile  of  the 

face ;  a  fourth,  in  the 

rounded  or  angular  out- 
line, and  the  relative  size 

and  shape  of  its  com- 
ponent parts.  AVitli  the 

exceiotion  of  the  lobe  of 
the  ear,  none  of  these  pe- 

culiarities admit  of  being 

changed  by  any  manipula- tion, such  as  the  use  of 
weights,  or  tension,  and  it 
is  well  known  that  that 

part  is  not  greatly  altered 

as  the  body  grows  and  fat- 

tens If  artificial  means  were  used  to  lengthen  the  lobe,  they  
could 

not  fail  to  be  detected.  The  differences  between  the  
ears  of  Roger 

and  the  Claimant  afford  evidence  which  it  is  no  exaggeration  
to 

term  "  startling."  The  ear  of  the  Claimant  is  longer  by  one-third, 

the  ereater  length  being  largely  due  to  the  
detached  pendulous 

kbe  which  in  Roger  TichbornI  did  n^  exist.  
The  dotted  Imes  make 

the  difference  between  the  two  ears  very  apparent.  
Judging  by  the 

published  photographs,  the  ear  of  the  Claimant  
closely  resembles 

in  size  and  shapi  that  of  George  Orton,  senior,  
and  in  size  that  of 

^s''??he  noki^'and  mouth.-These  features,  taken  separately 1  +ti7tTiPv  ndmit  of  very  marked  contrasts.  This  fact,  too
,  is 

and  ̂ opt/^l' photographs  produced  in  the  Tichborne 

r  S  note  of  thr  cCrnt,'witl/which  
the  lips  may  be  said case.    xuL  uuo  one  in  a  fat  face ;    that  of  Roger  a 

IroaZS  Si  h  iXti  nostril,,  i
n  a  thin  face."   The  centra 

j^e-SicJ  j»i"v„''r°r«frctc:Tcii  l;:n"sre 

Sr?i\^4Se?  ¥h7t^^^^ 
 -       ̂ *  different  i. 
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cliai'actei'.  The  comparison,  then,  whicli  these  photographs  enable 
us  to  institute  between  the  face  of  Roger  and  that  of  the  Claimant 

leaves  no  possible  room  for  doubt  that  the  actual  personal  appear- 

Fig.  3. 

auue  ot  the  Claimant  is  not  such  as  Roger  Tichborne  could  have 
presented  after  the  lapse  of  twenty  years. 
Identification  by  stature  and  girth. — In  the  Tichborne 

case  these  points  came  into  play.  Arthur  Orton's  Register  Ticket, 
issued  when  he  was  18,  shows  that  he  was  5  feet  9|  inches  in  bis 
shoes,  or  5  feet  9  inches  in  his  stockings.  The  Claimant,  carefully 
measured  in  his  stockings  in  prison,  was  also  5  feet  9  inches.  If, 
then,  Arthur  Orton  stopped  growing  at  18,  he  and  the  Claimant 
might  be  one  and  the  same  person.  But  as  men,  one  with  another, 
grow  2  inches  by  the  time  they  reach  30,  there  is  a  strong  pro- 

bability in  favour  of  Orton  having  grown  taller,  and  therefore 
against  the  Claima.nt  and  Orton  being  one  and  the  same.  In  the 
case  of  Roger  Tichborne,  the  Carabineer,  the  stature  and  girth  of 
the  chest  were  also  put  in  evidence. 

Identification  by  wounds.— In  January  1846,  when  freshly 
fallen  snow  was  on  the  ground,  a  robbery  was  committed  at 
Stigny,  in  the  house  of  two  old  men.  Next  morning  several  spots 
of  blood  were  seen  on  the  floor  on  the  left  of  a  chest  of  drawers 
which  the  robbers  had  forced.  Other  spots  were  found  on  the 
snow  in  the  direction  taken  by  the  robbers  when  they  quitted  the 
house,  and  always  on  the  left-hand  of  the  footsteps.  A  shred  of 
membi^ane  was  found  on  the  road,  which  proved  to  be  skin.  On 
searching  the  neighbourhood,  a  man  was  found  with  his  left  hand 
wounded.  Dr.  Lemoine  and  M.  Cueurderoi  were  appointed  to 
examine  him;  and  they  agreed  that  the  wound  was  probably 
inflicted  about  the  date  of  the  robbery,  and  that  the  piece  of  skin, 
judgmg  from  its  size  and  shape,  had  formerly  covered  the  in  jured 
part.  The  accused  confessed  the  crime.  ('Aunales  d'Hvsiene.' 

Jan.  1847.)  
J-B  ̂ "c, 

Alteration  in  the  colour  of  the  hair —The  questiou 
wliet_her  hair  can  be  turned  from  dark  to  light  was  raised  in  Paris 
in  18:J2,  on  the  occasion  of  the  trial  of  one  Bcnoit  for  murder 
Certain  witnesses  deposed  to  having  seen  him  in  Paris  at  2  r.M*. c 
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with  black  liair ;  while  others  declared  that  they  saw  him  at 
Versailles,  at  5  or  6  o'clock  the  same  evening,  with  fair  hair.  The 
colour  of  the  man's  hair  was  jet  black,  and  it  does  not  appear  that he  wore  a  wig.  The  tribunal  consulted  Orflla,  and  Michalon,  a 
leading  hair-dresser  of  Paris,  as  to  the  possibility  of  changing  the 
hair  from  dark  to  light.  Michalon  replied  in  the  negative ;  but 
Orflla  stated  that  as  early  as  the  year  1806  Vauquelin  had  read  at 
the  Institute  a  memoire  on  the  property  chlorine  has  of  giving  to 
black  hair  all  the  lighter  colours,  and  even  of  bleaching  it. 

This  case  led  to  careful  expei'iments  by  Orfila,  and  subsequently 
by  Devergie.  Orfila  examined  the  mode  of  turning  the  hair  from 
light  to  dark,  from  dark  to  light,  and  from  light-red  or  chestnut  to 
other  shades  of  colour.  Devergie  limited  himself  to  the  verification 

of  Orfila's  experiments  on  the  effect  of  chlorine. 
Change  from  dark  to  light. — The  results  of  numerous  ex- 

perim.ents  made  by  Orfila  and  Devergie  with  solutions  of  chlorine 
may  be  thus  summed  iip.  Black  hair  is  changed  to  various  shades 
of  chestnut,  blond,  yellow,  and  yellowish  white,  by  being  steeped 
or  washed,  a  longer  or  shorter  time,  in  solutions  of  chlorine  of 
different  strengths.  Less  marked  effects  are  produced  by  combing 
the  hair  with  that  fluid.  The  chlorine  is  readily  detected  by  its 
odour,  even  after  washing  the  hair  as  many  as  fifty  times  with 
water ;  while  the  tint  is  peculiar,  by  no  means  uniform,  and  not 
easily  confounded  with  any  natural  colour ;  and  the  hair  itself  is 
hard,  stiff,  and  brittle.  (These  results  are  in  strict  accordance 

with  those  of  my  own  experiments) — (G.).  Better  results  are 
obtained  with  nitric  and  nitro-muriatic  acid,  which,  diluted  with 
50  times  their  bulk  of  water,  impart  a  golden  tinge  to  dark  hair, 

without  appai-ently  injuring  its  texture.  Peroxide  of  hydrogen 
has  also  been  largely  employed  by  hair-dressers  for  this  pui-pose. 
All  these  processes  occupy  time ;  and  the  fraud  is  easily  detected 

by  chemical  tests ;  by  allowing  the  hair  to  grow ;  or  even  by 

stripping  the  person,  and  comparing  the  hair  of  the  head  with  that 
of  other  parts. 

Change  from  light  to  dark.— The  following  methods  have 

been  adopted : — 
a.  Charcoal  and  (/rectse.— This  soils  the  fingers ;  and  on  placmg 

a  lock  of  the  hair  in  hot  water,  the  grease  swims,  and  the  charcoal 
falls  to  the  bottom. 

h.  Salts  of  bismuth,  lead,  and  silver.— The  hair,  freed  from  its  oil 

by  liquor  ammonife,  is  moistened  with  a  solution  of  one  or  other  of 

these  salts,  and  then,  for  a  quarter  of  an  hour,  with  sulphuretted 

hydrogen  water.  The  black  sulphides  thus  formed  may  be  detected 

by  steeping  a  lock  of  the  hair  in  dilute  nitric  acid,  and  testing  for 

the  base.  More  than  one  of  our  photographic  processes  would 
effect  the  same  change.  . 

A  mixture  of  litharge,  chalk,  and  lime,  in  nearly  equal  propor- 

tions, dissolved  in  water  (the  Tinctura  Pompeiana  ot  the  shops) 

was  fouud  very  cffectaal.  The  hair  was  kept  moist  with  it  for 

three  or  four  hours,  and  then  allowed  to  dry.    The  chalk  and  oxide 
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of  lead  were  next  removed  with  dilute  acetic  acid,  and,  lastly,  the 
hair  was  rubbed  with  yolk  of  egg.    The  colour  of  the  hair  ̂ ya3 
thus  effectually  changed  without  injury  to  its  texture.  By  steeping 

;  a  lock  of  the  hair  in  dilute  nitric  acid,  the  chalk  is  dissolved  with 

.  efl'ervescence,  and,  with  the  lead,  converted  into  a  soluble  nitrate. Nitrates  of  calcium  and  lead  remain  in  solution. 
,    The  hair  undergoes  marked  change  of  colour  in  the  course  of 
some  processes  of  manufacture.  In  turning  rollers,  for  instance,  out 

of  the  wood  known  as  "  green  ebony,"  light  hair  assumes  a  green 
tint ;  a  similar  change  results  from  working  in  an  atmosphere 
containing  finely  divided  copper. 

The  effect  of  sudden  and  violent  emotions  of  fright  and  grief  in 
I  turning  the  hair  grey  is  well  known  ;  and  a  like  change  may  be 
]  produced  by  disease  and  other  causes  which  are  somewhat  obscure. 
In  a  case  related  by  Dr.  Gordon  Smith,  a  complete  change  of  colour 
in  the  hair  of  the  whole  body  took  place  in  a  single  night  in  a  girl 
13  years  of  age,  without  previous  indisposition  or  emotion ;  and 

Dr.  Anstie  ('  Neuralgia  and  its  Counterfeits,'  p.  94)  has  shown  that, 
during  attacks  of  facial  neuralgia,  the  eyebrovifs  and  hair  of  the  side 
affected  sometimes  turn  grey,  and  even  white,  but  resume  their 

1  usual  colour  when  the  pain  ceases.    These  changes  in  the  colour 
I  of  the  hair  are  sometimes  permanent,  but  the  colour  may,  in  other 
I'  cases,  be  restored.    When  the  hair  of  the  head  is  the  seat  of  the 
t(  change,  it  is  sometimes  limited  to  certain  portions  only. 

Identification  by  footprints.— It  often  happens  that  foot- 
1  prints  are  found  on  the  soil,  or  the  mark  of  a  blood-stained  foot  on 
the  floor  of  the  spot  where  a  bloody  assault  or  a  murder  has  been 
committed ;  and  it  may  be  of  importance  to  compare  the  marks 

"  with  the  naked  feet  or  shoes  of  the  person  suspected  of  the  crime. 
.  As  regards  prints  of  the  naked  foot  in  the  soil,  a  question  naturally 
arises  as  to  whether  they  can  be  taken  as  exact  measurements  of 
the  foot  itself,  inasmuch  as  they  must  needs  vary  with  the  position and  pressure  of  the  foot  and  the  character  of  the  soil.  But  when 
the  impression  is  that  of  a  foot  resting  firmly  on  a  tenacious  soil, 
a  comparison  with  the  foot  of  the  suspected  person  may  be  made 
with  confidence ;  for  it  is  highly  improbable  that  the  foot  should 
yield  the  same  mould  in  any  two  persons.  When  the  feet  of  a 
suspected  person  present  some  notable  peculiarity  or  deformity, 
tlie  inference  drawn  from  the  comparison  with  the  print  gains 
Krcatly  in  force.  Marks*  of  different  size  and  shape  are  made  by 
the  same  foot  in  running,  walking,  and  standing.  This  shows  the 
necessity  of  carefully  comparing  the  impressions  left  on  the  soil 
vvitii  those  made  by  the  suspected  person  under  similar  conditions. 
J 11  order  to  preserve  footprints  for  future  reference,  it  has  been 
lecommended  by  Hugoulin  to  heat  the  footprints  with  a  hot  iron or  ciiafang-dish,  and  dust  powdered  stearin  or  paraffin  over  them. 
J  t  IS  easy  by  the  fusion  of  the  stearin  to  obtain  an  accurate  cast  of tiie  print. 

marS^s?;^d„ri°''^^''^'  ^^uros  of  the  respective 
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Footpriuts  in  snow  may  be  preserved  by  taking  a  cast  of  them  in 
gelatine. 

The  marks  of  naked  feet  on  floors  may  require  to  be  cut  out  for future  reference. 

The  impressions  left  by  shoes  must  be  treated  with  like  caution ; 
but  the  onginal  form  of  the  shoe,  aided  in  some  instances  by  the 
position  of  patches  or  nails,  may  afford  very  important  and  even 
conclusive  evidence,  as  in  a  case  related  by  Sir  Walter  Scott,  in 
which  the  murderer  of  a  poor  imbecile  girl  was  discovered  and 
identified  by  the  marks  of  the  shoes  of  the  culprit  left  on  the  clay 
floor  of  the  cottage  during  the  death  struggle. 
Mind  and  memory.— In  the  Tichborne  case,  as  in  that  of 

Martin  Guerre  (p.  37),  questions  relating  to  the  mental  faculties, 
and  especially  the  memory,  played  an  important  part.  In  the  first- 
named  case  considerations  based  on  the  facts  brought  out  at  the 
trial  are  at  least  as  conclusive  against  the  Claimant  as  the  person, 
stature,  and  physical  marks.  The  life  the  Claimant  led  in  Australia 
was  not  such  as  to  raise  the  question  of  the  possible  effect  of  hard- 

ship and  exposure,  whether  on  body  or  mind.  There  was  no 
emaciation  of  body^  but  the  very  reverse,  and  no  failure  of  mental 
power.  He  laid  claim  to  an  excellent  memory,  and  the  most 
plausible  parts  of  his  case  depended  on  its  exercise  ;  and  the  fact 
of  his  using  this,  his  good  memory,  whenever  its  employment  pro- 

moted his  views,  proved  his  glaring  misstatements  as  to  matters  in 
which  he  had  received  no  instructions  from  others  to  have  been 
the  simple  result  of  ignorance.  The  same  memory  that  claimed 

to  recollect  the  name  of  a  dog,  or  the  number  of  a  trooper's  horse, could  not  have  failed  when  tested  with  the  Christian  names  of  his 
mother,  the  handwriting  of  his  father,  his  place  of  birth,  his  Paris 
residences,  the  companions  of  his  childhood  and  youth,  the  college 
where  he  was  educated,  the  studies  he  pursued,  the  examinations 
l.e  passed,  the  relatives  in  whose  houses  he  was  always  a  welcome 
guest,  the  agent  with  whom  he  was  in  constant  correspondence, 
the  lawyer  who  made  his  will,  the  friends  who  helped  him,  the 
gallant  soldier  who  gave  him  his  commission,  and  his  long,  painful 
correspondence  with  the  mother  of  the  lady  he  would  have  made 
his  wife.  Nor  did  the  defendant  profess  to  have  forgotten  any 
circumstances  connected  with  the  lives  of  Eoger  Tichborne  and  his 

relatives.  Eoger"s  mother  signs  her  Australian  letter  H.  F.  Tich- borne. He  does  not  say  that  he  has  forgotten  her  Christian 

names,  which  Eoger  knew  well,  but  for  Hcnridle  FSlicitc  he  sub- 
stitutes the  homely  English  names,  Hannah  Frances.  Eoger  took 

leave  of  his  dying  grandfather,  Mr.  Seymour,  at  Bath.  The 

Claimant  does  not  pretend  to  have  forgotten  the  event,  but  shifts 

the  scene  to  Knoyle.  It  was  therefore  of  the  very  essence  of  the 

Claimant's  case  that  he  should  display  a  tenacious  and  accurate 

memory.  It  was  by  the  pretended  exercise  of  it  that  he  gained  all 
his  adherents.  To  admit  the  loss  of  it  would  have  been  fatal  to 
his  case. 

Eoger  Tichborne's  native  language  was  French.   He  continued 
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to  speak  it  in  France  up  to  tlie  age  of  17,  and  frequently  in  England 

up  to  the  age  of  25.  He  acquired  English  later,  and  spoke  it  to 

the  last  with  a  French  accent.  The  Olaimaut  conld  not  speak  or 

read  French;  but  he  spoke  Spanish  as  a  man  who  had  spent 

eit'hteen  months  in  South  America  might  be  expected  to  do.  As- 

suming, again,  the  identity  of  the  Claimant  with  Eoger  Tichborne, 

had  anything  occurred  to  utterly  destroy  his  knowledge  of  French  ? 
There  is  but  one  answer.  It  had  not.  The  Claimant  spoke 

Spanish  years  after  he  had  acquired  it.  What  reason,  then,  could 
there  be  for  his  having  altogether  forgotten  French  if  he  had  ever 
known  it  ?  The  Claimant  was  singularly  tenacious  of  the  habits 

he  had  formed.  We  may  therefore  assume  that  he  would  have 

retained  some  trace  of  the  strong  French  accent  with  which  Roger 
Tichborne  always  spoke  English. 
What  degree  and  duration  of  light  are  needed  for 

identification  ?  That  a  very  short  duration  of  a  brilliant  light 
suffices  for  this  purpose  is  shown  by  the  case  of  a  lady,  on  her  way 
from  India,  who  awoke  on  a  dark  night,  and  heard  some  one 
stirring  in  her  cabin.  A  sudden  flash  of  lightning  enabled  her  to 
see  distinctly  a  man  rummaging  one  of  her  trunks,  and  so  to 
discern  his  features  as  to  identify  him  next  morning.  Some  of 
the  stolen  things  were  found  upon  him,  and  he  acknowledged  the 
theft.* 

In  the  following  case,  the  question  arose  whether  the  light  of  a 
pistol-flash  would  suffice  to  discover  the  face  of  the  person  firing. 

The  Sieur  Labbe,  on  a  dark  night  in  May  1808,  was  riding  with 
the  widow  Beaujean,  attended  by  a  servant  on  foot.  The  servant 
was  wounded  in  the  hand  by  a  gun  fired  through  a  hedge  bordered 
by  a  ditch ;  and  both  he  and  his  master  swore  that  they  recognised 
the  assassin  by  the  light  of  the  discharge.  An  accused  party  who 
was  arrested,  tried,  and  condemned  to  death,  appealed  to  the 
Court  of  Cassation ;  and  Gineau,  Member  of  the  Institute,  and 
Professor  of  Experimental  Physics  in  the  Imperial  College  of 
France,  was  consulted  as  to  the  possibility  of  identification  in  the 
manner  described.  Accordingly,  Gineau,  his  son,  Professors  Dupuis 
and  Caussin,  and  others,  stationed  at  different  distances,  to  wit- 

ness the  effect,  caused  several  primings  to  be  fired  in  a  dark 
room.  The  light,  strong  but  fuliginous,  was  so  transient  that  "it 
■was  scarcely  possible  to  see  distinctly  the  form  of  a  head,  and  that 
of  the  face  could  not  be  recognised."  The  experiments  were  then 
repeated  in  the  court-yard  of  the  college,  the  gun  being  loaded 
with  powder,  but  with  the  same  results.  The  sentence  was 
reversed. t 

These  experiments  did  not  convince  Fodere,  who  thought  that 
if  the  night  were  dark,  and  the  persons  within  six,  eight,  or  ten 
feet  of  each  other,  identification  was  possible  :  and  the  results  are 
certainly  at  variance  with  the  opinions  of  persons  accustomed  to 

♦  Montgomery:  '  Cyclopajtlia  of  Pract.  Mod.,' Art.  Idoutit}-. 
t  Quoted  by  lieok  from  the  '  Causes  Calibres." 
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the  use  of  firearms,  as  well  as  with  our  own  experiments.  We 
repeatedly  recognised  the  face  of  a  friend  by  the  discharge,  in  the 
dark,  of  a  gun  close  at  hand  (G.).  It  may  also  be  reasonably  con- 

tended, that  under  the  excitement  of  surprise  or  fear  a  person 
might  have  a  quicker  and  more  distinct  perception  than  an  experi- 

menter. The  question,  then,  is  one  which,  however  well  illustrated 
by  these  as  well  as  by  carefully  planned  experiments  as  to  the 
duration  and  amount  of  light  requisite  for  the  perception  of  known 
and  unknown  objects  of  different  size  and  colour  and  at  varying 
distances,  admits  of  satisfactory  solution  only  by  collecting  cases of  this  class. 

The  following  case  occurred  in  England  in  1799  : — One  Haines 
was  indicted  for  shooting  at  Edwards,  Jones,  and  Dowson,  Bow 
Street  officers,  on  the  highway.  Edwards  deposed  that,  in  con- 

sequence of  several  robberies  near  Hounslow,  he,  with  Jones  and 
Dowson,  set  off  in  a  post-chaise  one  dark  night  in  November,  and 
were  attacked  near  Bedfont  by  two  persons  on  horseback,  one  of 
whom  stationed  himself  at  the  horses'  heads  and  the  other  at  the 
door  of  the  chaise.  By  the  flash  of  the  pistols  he  could  distinctly 
see  that  the  man  at  the  chaise  door  rode  a  dark-brown  horse, 
between  thirteen  and  fourteen  hands  high,  of  a  very  remarkable 
shape,  having  a  square  head,  and  very  thick  shoulders,  and  alto- 

gether such  that  he  could  pick  it  out  of  fifty  horses ;  he  had  since 
recognised  it.  He  also  perceived  by  the  same  flash  of  light  that 
the  man  had  on  a  rough  shag-brown  great-coat.* 

A  few  similar  cases  have  occurred  in  England ;  and  there  is  a 

French  case  to  the  same  effect  in  the  Introduction  to  Fodere's 
♦  Treatise '  (note,  p.  28). 

II.  IDENTITY  OP  THE  DEAD. 

After  death  by  accident  or  violence,  and  in  cases  pf  exhumation, 
the  medical  man  may  be  called  upon  to  assist  in  identifying  the 
entire  body ;  to  reconstruct  one  that  has  been  cut  to  pieces,  and 

the  parts  scattered ;  or  to  examine  a  skeleton  or  parts  of  it,  in 
order  to  determine  the  sex,  age,  and  probable  stature  of  the  person 
to  whom  it  belongs. 

By  careful  examination  he  may  ascertain  the  sex,  form  some 

judgment  of  the  age,  and  even  guess  at  the  trade  or  occupation 

by  the  muscular  development,  the  skin  of  the  palms  of  the  hands 

and  the  nails  (indicating  hard  work,  or  the  reverse),  and  the  pre- 
sence or  absence  o£  tattooing,  so  common  in  soldiers,  sailors,  and 

criminals,  so  rare  in  others.  Stains  on  the  hands  or  clothes  may 

also  help  to  determine  the  employment.f 

The  following  are  examples  of  successful  identification  :— 

Dupuytren  identified  a  murdered  man  chiefly  by  a  malformation 

of  the  hip-joint ;  and  by  a  like  deformity  MM.  Laurent,  Noble,  and 

*  Montgomery:  '  Cyclop,  of  Prnct.  Mod.,'  i\rt.  Identify, 
t  See  this  subject  treated  iu  detail  in  tlio  Mauual  of  liriapd  apd  CLaud(5. 
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Vitrey,  a  corpse  buried  in  a  cellar  at  Versailles  three  years
.  The 

body  of  Maria  Martia  was  identified  eleven  months  after  her  de
ath 

by  the  absence  of  certain  teeth  from  the  upper  and  lower  jaw,  and 

by  si^ns  of  inflammation,  with  extensive  adhesions  of  the  pleura, 

answerino'  to  an  attack  of  inflammation  of  the  chest,  from  which 

she  was  proved  to  have  suffered  shortly  before  her  mysterious  dis-
 

appearance. A  doubtful  case,  tried  at  Edinburgh,  was  decided  by 

a  dentist,  who  produced  a  cast  of  the  gums.  The  scanty  remains 

of  the  body  of  the  Marchioness  of  Salisbury,  discovered  in  the 

ruins  of  Hatfield  House,  were  also  identified  by  the  jaw-bone 

having  gold  appendages  for  artificial  teeth ;  and  the  identificati
on 

of  tbe°body  of  Dr.  Parkman  (see  p.  41)  was  assisted  by  the  very 
peculiar  formation  of  the  jaw,  and  the  correspondence  of  part  of  it 
with  a  cast  taken  by  a  dentist. 

The  body  of  Harriet  Lane,  the  victim  of  Wainwright,  though 

much  decomposed  after  twelve  mouths'  interment,  was  identified 
chiefly  by  the  presence  of  an  old  scar  on  the  right  leg  caused  by  a 
burn  with  a  red-hot  poker  (see  page  77,  note). 

In  some  remarkable  instances  an  imperfect  sort  of  identification 

has  been  eS'ected  after  long  interment.  The  real  burial-place  of 
Bome  distinguished  person  has  become  a  matter  of  dispute,  and  a 
cofBn,  such  as  was  likely  to  have  been  used,  has  been  discovered 

containing  the  remains  of  a  body.  In  such  cases,  when  the  inter- 
ment took  place  several  centuries  before  in  a  leaden  coffin  or 

wrapper,  the  soft  parts.'though  retaining  their  form  at  the  moment 
of  exposure,  disappear  at  once  as  a  fine  dust.  But  when  the  inter- 

ment is  more  recent,  the  body  may  be  completely  identified.  The 
finding  of  the  remains  of  Heury  IV.  in  Canterbury  Cathedral, 
after  the  lapse  of  nearly  four  centuries  and  a  half,*  is  an  example 
of  the  first  class  of  cases ;  the  identification  of  the  remains  of 
Charles  I.,  after  165,  and  of  the  patriot  Hampden,  after  185  years, 
of  the  second  class. 

Identification  of  Charles  I. — The  face  of  the  king,  though 
disfigured,  bore  a  striking  resemblance  to  the  portrait  on  coins, 
busts,  and  paintings,  and  the  fourth  cervical  vertebra  was  found 
smoothly  divided  transversely.  As  this  case  is  an  excellent  illus- 

tration of  the  condition,  after  165  years,  of  a  body  suddenly  deprived 
of  life,  embalmed  and  interred  in  lead,  the  following  brief  particu- 

lars are  added : — On  removing  part  of  the  lead  coffin  an  inner  coffin 
of  wood,  much  decayed,  was  exposed,  and  within  this  the  body 
wrapped  in  cere-cloth,  into  the  folds  of  which  an  unctuous  matter, 
mixed  with  resin,  had  been  poured,  so  as  to  exclude  the  air.  The 
coffin  was  quite  full,  and  on  removing  the  covering  from  the  face, 
the  skin  was  found  dark  and  discoloured,  the  forehead  and  temples 
well  preserved,  the  cartilage  of  the  nose  gone,  the  characteristic 
pointed  beard  perfect,  the  left  ear  entire,  and  the  left  eye  open  and 
full,  though  it  vanished  on  exposure.  The  head  was  found  loose, 
and  was  easily  taken  out  aud  held  to  view.    It  was  heavy  and  wet, 

♦  Seo  Felix  Sumraerly's  '  Handbook  for  Cnnterbury 
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Fig.  4. 

+T^i  .  ¥^  "^"^'^S-P'^^^^^^  ""'^"^  ̂ i°eu  a  gveeiiisb-ml tinge,  ihe  textures  of  the  neck  were  solid,  aud  the  back  of  the 
scalp  was  perfect  and  of  a  remarkably  fresh  appearance.    The  hair of  the  head  was  a  beautiful  dark  brown, 

that  of  the  beard  of  a  redder  tint.  The 
divided  muscles  of  the  neck  were  con- 

siderably retracted,  and  the  smooth 
surface  of  the  divided  vertebra  was 
visible. 
A  reduced  copy  of  the  engraving 

which  accompanies  this  description  is 
annexed.* 

In  the  same  vault  in  which  Charles  I. 
Avas  interred,  Henry  VIII.  had  been 
deposited.  The  leaden  coffin,  enclosed 
in  a  thick  elm  case,  appeared  to  have 
been  beaten  iu  so  as  to  leave  an 

opening  large  enough  to  expose  a 
mere  skeleton  of  the  king,  with  some 
beard  upon  the  chin.  The  body  had 
then  been  interred  266  years. 

The  search  for  the  body  of  Hamp- 
den was  made  on  the  21st.  of  July 

1828,  in  the  presence  of  Lord  Nugent 

aud  others,  in  Hampden  Church,  Bucks.  The  coffin-plate  being 
cori'oded,  the  coffin  selected  for  examination  was  assumed  to  be 
his  from  its  position  near  the  tablet  erected  to  his  wife.  It  was 
of  lead,  and  enclosed  two  wooden  ones,  of  which  the  inner  one  was 
filled  with  sawdust.  The  body  was  tightly  wrapped  in  three  layers 
of  cloth.  The  abdomen  had  fallen  in.  The  face,  white  and  marbled 

with  blood-vessels,  showed  the  upper  part  of  the  bridge  of  the  nose, 
eyes  but  slightly  sunk,  auburn  hair  six  inches  long,  strong  whiskers, 
and  some  beard.  The  upper  teeth  were  perfect,  and  those  that  re- 

mained in  the  lower  jaw  sound.  The  skull  was  well  formed,  and 
the  forehead  broad  and  high.  The  arms  were  muscular,  the  left 
perfect,  but  the  right  hand  was  detached,  the  bones  of  the  arm 
having  been  sawn  through.  Several  small  bones  of  the  hand, 
but  no  finger-nails,  were  found  in  a  separate  cloth.  The  nails  of 
the  left  hand  were  entire.  The  socket  of  the  left  shoulder-joint 
was  white  ;  but  the  socket  of  the  right  shoulder  was  of  a  brownish 

tint,  and  the  clavicle  hung  loose  and  detached  from  the  scapula. 

The  body  measured  5  feet  9  inches,  and  was  strongly  built  and 

muscular.  The  exhumation  confirmed  the  account  of  Hampden's 

death  as  given  by  Sir  Eobert  Pye,  who  married  Hampden's eldest  daughter,  and,  at  the  same  time,  went  some  way  to  explain 

Lord  Clarendon's  account  of  the  shattered  shoulder  as  the  true 

*  'An  Account  of  tlie  Opening  of  tlio  Tomb  of  Chsirles  I.'  iu  Sir  Henry 
Halford's  'Essays  and  Orations.'  The  bodies  of  William  Rufus,  Henry  I., 
■Richard  I.,  King  John,  and  Edward  I,  have  at  different  times  been  wore  or 
less  completely  identified, 
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cause  of  death.  The  dislocated  shoulder  was  probably  caused  by  a
 

fall  from  his  horse.*  _  .        ,  „ 
A  recent  and  most  mterestmg  case  of  identification  is  th

at  ot 

the  great  traveller,  Livingstone.  An  ununited  fracture
  ot  the 

humerus,  the  result  of  the  bite  of  a  lion,  was  sufficient  id
entifaca- 

tlon  in  the  case  of  the  body  of  a  European  brought  from  the 

interior  of  Africa;  coincidence  being  here  quite   out  of  the 

^''"identification  after  very  long  periods  of  time  is  only  rendered 
p-issible  when  the  air  has  been  excluded  by  close-fitting  wrappers 
and  sealed  coffins.  How  the  work  of  identification  is  interfered 

with  by  the  march  of  putrefaction  under  ordinary  circumstances 

of  interment,  and  how  it  may  be  esceptionally  assisted  by  conver- 
sion of  the  body  into  adipocere,  will  be  shown  when  treating  of 

putrefaction.  . 

To  the  preservation  of  the  bones  it  is  impossible  to  set  any  limit 
of  time.  Those  of  King  Dagobert,  disinterred  from  the  Church  of 

St.  Denis,  after  1200  years,  others  from  Pompeii  after  1800,  and 

others,  as  parts  of  Egyptian  mummies,  full  2000  years  old,  attest 

their  permanence.  There  is,  therefore,  no  medico-legal  case  in 
which  they  would  not  be  found  in  a  state  fit  for  examination. 

The  cases  of  mistaken  identity  in  the  living  have  their  parallels 

in  the  dead,  as  the  following  case  will  show  : — 
A  resurrection-man  was  tried  for  raising  the  body  of  a  young 

woman  from  the  churchyard  of  Stirling,  nine  weeks  after  death. 
It  was  identified  by  all  the  relations,  not  only  by  the  features,  but 

by  the  left  leg  being  shorter  than  the  right.  The  jury  was  con- 
vinced that  the  Uhel  was  proven,  and  gave  a  verdict  accordingly. 

"Now  I  am  certain  that  this  was  not  the  body  of  the  woman  who 
was  taken  from  the  churchyard  of  Stirling,  but  one  that,  at  least 
six  weeks  after  the  time  libelled,  was  buried  in  the  churchyard  of 
Falkirk,  from  which  she  was  taken  by  this  man,  who  also  took  the 
other  for  which  he  was  tried ;  she  also  was  lame  of  the  left  leg ; 
thus,  though  guilty  of  the  offence  laid  to  his  charge,  he  was  found 

guilty  by  a  mistake  of  the  corpus  delicti." — (Dunlop,  note  to  Beck's 
'  Medical  Jurisprudence.') 

Cases  illustrative  of  the  possibility  of  dead  persons  being  mis- 
taken for  living  ones,  not  merely  by  acquaintances  and  friends,  but 

by  parents  and  near  relations,  are  recorded  by  Smith,  and  by  Dr. 

Cummin,  in  his  lectures. — ('  Medical  Gazette,'  vol.  xix.) 
Calculation  of  stature. — If  we  are  dealing  with  an  entire 

skeleton,  we  may  calculate  the  stature  of  the  person  to  whom  it 
belonged  by  adding  about  an  inch  and  a  half  for  the  soft  parts.  If 
the  bones  are  detached,  they  should  be  laid  out  as  nearly  as 
possible  in  the  natural  position,  and  then  measured,  making 
allowance,  as  above,  for  the  soft  parts. 

It  is  commonly  stated  that,  when  the  arms  are  stretched  out 
horizontally,  the  line  from  one  middle  finger  to  the  other  is  equal 

♦  '  Anuiwl  Eegister'  for  1828,  Clivomcle,  p.  03, 
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to  tlie  height.  This,  though  inexact  (and  less  true  in  women  than 
m  men),  may  be  nsed  to  determine  roughly  the  stature  of  a  body  of 
which  only  the  bones  of  an  arm  are  forthcoming.  By  doubling  the length  of  the  arm,  adding  twelve  inches  for  the  clavicles  and  an 
inch  and  a  half  for  the  sternum,  as  suggested  by  Dr.  Taylor,  a guess  may  be  made  at  the  stature. 

M.  Sue,  more  than  a  century  ago,  collected  data  for  calculating 
the  stature  from  the  length  of  the  extremities.*  He  measured  a 
subject  of  medium  height,  chosen  as  well  proportioned.  His 
measurements,  reduced  to  English  feet,  inches,  and  lines,  are  given 
in  the  following  table:  the  first  three  lines  of  which  show  the 
results  of  one  measurement ;  the  last  two  of  averages : — 

Age. 
Body. Trunk. 

Upper Extremitj'. 
Lower Extremity. 

1  year 
3  years 

10  years 
14  years 
20-25  years  . 

Ft.  In.  Lin. 

2    0  0 
2  11  3 
3  10 
4  10  8 
5  8  2 

Ft.  In.  Lin. 
12  5 
18  4 
2  17 
2   5  11 
2  10  1 

Ft.  In.  Lin. 
0  9  7 
13  0 
1  8  4 
2  4  1 
2   8  0 

Ft.  Li.  Lin. 
0  9  7 
13  0 
1  9  11 
2  4  10 
2  10  1 

According  to  M.  Sue,  towards  the  20th,  and  from  that  to  the 
25th  year,  the  upper  border  of  the  symphysis  pubis  forms  the 
exact  centre  of  the  body,  and  so  continues  till  in  old  age  the  spine 
becomes  curved.  Before  20,  the  centre  of  the  body  varies  accord- 

ing to  the  age. 
But  Orfila,  by  measuring  both  the  subject  and  the  skeleton,! 

showed  that  Sue's  statements  must  be  received  with  caution. 
Thus,  of  44  males  (with  4  exceptions,  adults),  only  7  had  the 
length  from  the  vertex  to  the  pubes  exactly  equal  to  that  from  the 
pubes  to  the  sole  of  the  foot ;  while  in  23  instances,  the  former 
measui-ement  exceeded  the  latter ;  and  in  14  fell  short  of  it.  The 
greatest  difference  on  either  side  was  2|-  inclies  English.  Again, 
in  not  one  out  of  7  females  were  the  above  measurements  equal; 
the  upper  half  of  the  body  was  longest  in  6,  shortest  in  1.  The 
males  on  an  average  were  longer  from  the  vertex  to  the  jiubes  by 

more  than  |  inch,  the  females  by  1^  inch. 
On  examining  the  tables  more  closely,  and  bringing  together  the 

instances  in  which  the  length  from  the  vertex  to  the  pubes  happens 
to  be  the  same,  we  have  found  a  considerable  difference  in  the 

length  from  the  pubes  to  the  sole.  Of  fifteen  males  measuring 
2  feet  9  or  2  feet  9|  inches  from  the  vertex  to  the  pubes,  one 
measured  as  little  as  2  feet  7  inches  from  the  pubes  to  the  sole, 

while  another  measured  2  feet  IH— a  difl'erence  of  4|  inches. 

*  '  Sur  les  Proportions  du  Squelette  do  I'Homnie.'   M(^moires  pr^sentds  Ji 
TAcaddmie  Eoyale  des  Sciences,  torn.  ii.  1755. 

f  '  Traitt*  de"  M6deciue  LcSgale,'  torn.  i.  p.  105. 
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Ao-aiu,  oE  five  females,  in  whom  the  upper  measurement  was  2  feet 

ef  to  2  feet  7  inches,  one  measured  a  little  more  than  2  feet  4,  the 
other  less  than  2  feet  8— a  difference  of  nearly  4  inches  (G.). 

So  that  in  using  Orfila's  measurements,  we  might  be  m  error 
to  the  extent  of  4  to  4|  inches.  His  measurements  of  the  skeleton 

exhibit  deviations  still  more  remarkable;  for  in  one  instance  in 

which  the  upper  part  of  the  body  measures  3  feet  1§,  the  lower 

part  measures  only  2  feet  8— a  difference  of  5|  inches ;  and,  m 

another,  in  which  the  upper  measurement  is  2  I'eet  5|,  the  lower measurement  is  2  feet  11^— a  difference  in  the  opposite  direction  of 
6  inches. 

M.  Sue's  facts,  then,  are  too  few,  and  his  statements  too  general, 
and  even  the  more  numerous  and  exact  measui'ements  of  Orfila,  if 
used  to  determine  the  stature,  might  lead  to  serious  error. 

Orfila's  measurements  of  the  cylindrical  bones,  which  he  used  to 
calculate  the  statare  of  the  skeleton  and  of  the  living  body,  also 

yield,  as  the  subjoined  tables  show,  very  uncertain  results : — 

Stature  of  the  Skeletox,  calculated  from  the  length  of  the 

Cylindrical  Bones. — (Orfila's  second  table.) 
LEyOTH  or  DONE. STATURE. 

Humerus  (6  obs.) 
Ulna         7  „ 
Femur      7  „ 
Tibia        7  „ 

Ft.  In.  Liu. 
110 
0  10  8 
16  1 
13  0 

Max. 
Ft.  In.  Lin. 
6  13 
6  13 
6    0  0 
5  10  6 

Min. 

Ft.  In.  Liu. 
5     9  9 
5    5  0 
5    7  0 
5    5  0 

Difference. 
In.  Liu. 
3  6 

8  3 
5  0 
5  0 

So  that  for  the  same  length  of  cylindrical  bone  we  may  have  a 
variation  in  the  stature  of  the  skeleton  of  from  three  and  a  half  to 
eight  and  a  quarter  inches. 

Statuee  of  the  Body,  calculated  from  the  same  data. 
(Orfila's  first  table.) 

LENGTH  OP  BONE. STATL'HE. 

Humerus  (19  obs.) 
Ulna        14  „ 
Femur      12  „ 
Tibia        11  „ 

Ft.   In.  Lin. 
12  6 
0  10  8 
15  9 
12  5 

Max. 
Ft.  In.  Lin. 
5     8  1 
5   10  10 
5    9  8 
5     9  8 

Aliu. 

Ft.   Tu.  Liu. 
5    4  6 
5     5  8 
5    4  6 
5    4  6 

DiiTereuce. 
In.  Liu. 
3  7 

5  2 
5  2 

5  2 

Here,_then,  for  the  same  length  of  cylindrical  bone,  we  have 
a  variation  in  stature  of  from  more  than  three  and  a  half  to  more than  five  inches, 
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This  minute  analysis  of  Orfila's  tables  is  rendered  necessary  by 
the  undue  importance  he  himself  attached  to  them  ;  for  he  says, 

'■'we  are  certain  that  it  will  be  possible  in  the  greater  number of  cases,  on  consulting  these  tables,  and  on  having  regard  especially 
to  the  lengths  of  the  femur  and  humerus,  to  arrive  sufficiently  near 

the  truth."  This  false  confidence  arose  from  his  not  having  made  a 
proper  use  of  his  own  figures  ;  for  it  is  obvious  that,  with  such 
variations  between  the  maxima  and  minima,  calculations  based 
only  on  averages  cannot  be  applied  to  individuals  with  any  degree 
of  certainty.  Dr.  Henri  Bayard,  in  three  instances,  in  which 

the  only  parts  of  the  body  left  were  the  bones,  applied  Orfila's 
data  ;  in  two  unsuccessfully,  but  in  the  third,  with  a  success  which 
is  obviously  due  to  a  coincidence. 

The  following  table  shows  the  average  measurements  in  Eng- 
lish feet,  inches,  and  lines,  obtained  from  44  male  and  7  female 

subjects  : — 

St
at
ur
e.
, 

Ve
rt
ex
  

to
 

Pu
be
s.
 

Pu
be
s 
 

to
  

Fo
ot
. 

Upper  
Extre- 

mity from 

Acromion. 

Fe
mu
r.
 

Ti
bi
a.
 

Fi
bu
la
. Hu
me
ru
s.
 

Ba
di
us
. 

Ul
na
. Male 5  G  6 2  9  6 2  9  0 2  5  G 16  8 12  7 

12  21    0  5 0  9  50 10  2 
Female 5  10 2  7  1 2  3  11 2  2  8 14  6 119 1  1  5  0  11  7 0  8  8 0 

9  9 

Accoi'ding  to  Humphry*  the  following  stated  percentages  are  the 
average  proportions  of  the  long  bones  in  the  adult  European 
skeleton.  Taking  the  full  stature  as  100,  the  spine  measures  341.5  ; 

the  humerus,  19'54 ;  the  radius,  14"15 ;  the  femur,  27'51;  the 
tibia,  22'1.5.  From  these  data,  assuming  them  to  be  correct,  the 
calculation  of  the  stature  from  one  of  the  long  bones  is  a  question 
of  simple  proportion. 

AGE. 

The  law  defines,  with  much  minuteness,  the  privileges,  immu- 
nities, and  responsibilities  that  belong  to  the  several  periods  _  of 

life.  The  medical  man,  however,  is  not  often  required  to  give 

evidence  on  this  point ;  and  the  occasions  for  so  doing  will  diminish 
as  our  registration  of  births  becomes  more  complete. 

It  is  chiefly  as  a  preliminary  to  complete  personal  identification 

that  the  question  of  age  is  important,  and,  like  the  general  question, 
it  divides  itself  into  two  parts— 1,  The  Age  of  the  Living;  and 
2,  The  Age  of  the  Dead. 

*  '  Tlie  Huraau  Skoloton,'  Table  17.  p.  108. 
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I.  AOE  OP  THE  LIVING-. 

Humau  life  has  been  arbitrarily  divided  into  septennial  and 

decennial  periods,  and  certain  ages  (the  climacterics)  have  been 

specified  as  epochs  of  unusual  importance  and  danger,  ihese 
divisions  and  distinctions  are  wanting  in  the  precision  necessary 

for  medico-legal  purposes.  •    i   ,  . 
Nor  do  the  averages  of  Quetelet,  based  on  the  ascertained  stature 

and  weight  of  the  body  at  different  ages,  admit  of  application  to 

individuals,  and  the  same  objection  applies  to  the  position  of  the 

centre  of  the  body  as  a  test  of  age ;  for  though  it  may  be  stated,  m 

general  terms,  that  at  birth  it  is  at  the  navel ;  in  the  adult,  at 

the  pubes;  for  intermediate  ages,  at  intermediate  points,  nearer  to 

the  navel  in  the  infant,  and  to  tlie  P^t^S^those  approaching 

adult  age;  this  statement  i* ine^l^l^Aid^e^^lK^^  in 
whom,  the  thigh  bones  being  shorter,  and  the  trunk  longer,  than  in 
men,  the  centre  of  the  body  is  above  the.pubes.  . 

The  facts  relating  to  the  period  of  puberty  in  the  two  sexes,  antl 

of  change  of  life  in  women,  also  show  the  little  dependence  to  be 

placed  on  these  occurrences  as  indications  of  age.  The  extremes 
are  so  far  apart  that  the  averages  cannot  be  safely  applied  to 
individual  cases. 

We  have  more  precise,  though  still  very  imperfect,  means  of  fixing 
the  age  of  younger  persons,  in  the  successive  appearance  of  the 
teeth  both  of  the  first  and  second  dentition. 

The  first  set  or  milk-teeth  appear  in  the  following  order ; — 

Central  incisors . 
Lateral  incisors 
First  molars 
Ganine  teeth 
Second  molars 

.    5 —  7  months 

.6-9  „ 

.    8-15  „ 

.  15-18  „ 

.  18-2i  „ 

The  milk-teeth,  then,  do  not  appear  at  the  same  age  in  all 
infants;  while  some  are  born  with  the  incisors  above  the  gums, 
others  have  no  teeth  till  the  end  of  the  second  year ;  and  a  few 
even  live  several  years  without  a  single  visible  tooth. 

Nor  do  the  teeth  of  the  permanent  set  appear  with  such  regu- 
larity in  respect  of  time  as  to  enable  us  to  use  the  order  and  date 

of  their  appearaace  as  certain  tests  of  age. 
The  order  and  probable  time  of  appearance  of  the  permanent  set, 

with  the  number  of  teeth  existing  at  each  age,  is  shown  in  the 
following  Table : — 
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AGE. TNCISOllS. 
SPID 

BICUSPIDS. M0LAK8. 

Years. Central. Lateral. 

Ci 

0 Anter. Poster. 
Anter. Second. Poster. 

7 4 
8 

'4" 
' 4 

9 4 

'4 

4 
10 4 4 

4*
 

4 
11 4 4 4 

"4 

4 

12  -12i 4 4 

4"
 

4 4 4 

121—14 4 4 4 4 4 4 

•4 

18  —25 4 4 4 4 4 4 4 

'4 

As  it  was  thought  that  the  facta  of  this  table  might  be  employed 
as  a  standard  of  comparison  in  determining  the  age  of  children, 

especially  of  those  employed  in  factories,  Sir  E.  Saunders,*  select- 
ing the  two  periods  of  9  and  13  years,  observed  the  number  of 

teeth  existing  at  those  periods  in  many  hundred  children,  and 

obtained  the  following  results : — 
Of  457  boys  9  years  of  age,  219,  or  nearly  one-half,  had  the 

number  of  teeth  stated  in  the  table ;  namely,  4  central  incisors, 
4  lateral  incisors,  and  4  anterior  molars.  Of  251  girls  of  the  same 

age,  168,  or  much  more  than  one-half,  had  the  same  number. 
Taking  the  two  sexes  together,  387  out  of  708  had  the  full  com- 

plement of  teeth.  The  remainder  in  both  sexes  consisted  of 
children  who,  in  place  of  4  of  each  kind,  had  a  smaller  number  of 
one  or  the  other.  In  a  large  proportion,  one,  two,  or  three  of  the 
four  lateral  incisors  were  wanting,  and  so  of  the  other  teeth  ;  and 
in  52  cases  the  lateral  incisors  were  absent. 

If  then,  in  the  columns  of  the  table,  opposite  the  age  of  9  years, 
we  substitute  for  4,  the  numbers,  1,  2,  3,  or  4,  and  assert  that 

wherever  any  of  these  numbers  are  found,  the  child  is  in  its  9th 

year,  our  assertion  will  be  borne  out  in  656  out  of  708  cases,  or 
about  13  in  14.  In  the  remaining  52,  a  child  of  8  might  be 
mistaken  for  one  of  9  years. 

The  inquiry  respecting  children  who  had  attained  the  age  of  13 

gave  the  following  results  : — 
Eather  less  than  half  the  boys,  and  more  than  half  the  girls,  and 

as  nearly  as  possible  half  of  the  two  sexes  taken  together,  had  the 

full  complement  of  teeth  entered  in  the  table  as  belonging  to 

children  of  12^  to  14  ;  by  far  the  majority  of  both  sexes  had  one  or 

more  of  the  several  orders  of  teeth ;  and  in  11  instances  only  were 

some  or  other  of  the  teeth  wholly  wanting.  In  three  cases  a  child 

of  13  mio-ht  have  been  mistaken  for  one  of  12  to  12|,  m  one  for  one 

of  11  and  in  another  for  one  of  10.  In  a  vast  majority  of  instances, 

however,  a  child  having  one  or  more  of  the  several  teeth  indicated 

*  '  The  Teeth  a  Test  of  Age.'  1837. 
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in  tlie  columns  of  the  table  opposite  12|  to  14  years  had  completed 
its  13th  year,* 

The  permanent  teeth  are  not  complete  till  the  denies  sapientioi 
make  their  appearance.  This  usually  happens  from  the  I8th  to 
the  25th  year,  but  sometimes  much  later;  and  a  case  is  recorded 
by  Dr.  Hamilton  of  a  man  of  80  who  died  from  the  irritation  pro- 

duced by  cutting  a  wisdom-tooth. 
Some  stress  has  been  laid  as  a  test  of  age  on  the  white  line  at 

the  margin  of  the  cornea,  known  as  the  amis  senilis.  As  the 
arcus  is  occasioned  by  a  deposit  of  oil-globules,  which  may  take 
place  from  causes  other  than  advancing  age ;  as  Mr.  Canton  reports 
cases  of  his  own,  or  on  the  authority  of  others,  in  which  it  has  been 
present  at  42,  34, 33,  and  even  at  28  years  ;  and  as  we  have  ourselves 
seen  it  completely  formed  at  42  and  39,  and  absent  at  79  and  85,  it 
is  obvious  that  this  appearance  must  either  be  rejected  as  a  test  of 
age,  or  only  used  in  healthy  persons,  living  or  dead,  in  conjunction 
with  other  signs  of  age  (Gr.).t 

AU  other  indications  of  age  in  the  Living,  such  as  grey  hair  or 
baldness,  and  loss  of  teeth,  ai-e  deceptive.  Cases  of  premature  old 
age,  of  unusual  vigour  at  advanced  periods  of  Hfe,  and  of  restoration 
to  the  aged  of  some  of  the  structures  and  functions  proper  to  an 
earlier  period  (e.g.,  the  cutting  of  teeth  and  the  growth  of  coloured 
hair;  the  secretion  of  milk,  and  the  persistence  or  return  of  the  men- 

strual discharge),  may  prevent  us  from  even  guessing  at  the  age. 

On  the  other  hand,  the  early  occurrence  of  the  marks  of  puberty^in both  sexes,  and  the  premature  or  very  late  appearance  of  the  menses 
in  the  female,  create  difiB.culties  in  rightly  estimating  the  age  at earlier  periods. 

II.  AGE  OF  THE  DEAD, 

In  the  bodies  of  persons  recently  dead,  we  have  the  same  means 
of  estimating  the  age  as  in  the  living,  and  we  may  learn  something from  the  dissection  of  the  body.  Calcareous  deposits  in  the  heart 
and  arteries,  for  instance,  afford  a  strong  probability  that  the  subject had  reached  a  mature  if  not  an  advanced  period  of  life. 

The  state  of  ossification  of  the  bones  of  the  skeleton  provides  the 
best  guide  to  the  determination  of  the  age.  It  would  be  out  of  place 
m  a  work  of  this  kind  to  specify  in  detail  the  exact  periods  at  which the  various  bones  commence  to  ossify.  For  these  reference  must 
be  had  to  standard  works  on  anatomy.  But  the  periods  at  which 
the  ossifacation  of  the  various  parts  of  the  skeleton  is  usually  com- pleted may  be  of  considerable  practical  value. 
SkuU.— The  separate  bones  of  the  skull  are  usually  all  united within  a  few  years  after  birth.  Occasionally,  however,  the  two halves  of  the  frontal  bone  remain  separate  through  life, 

this  wovkTatEuW  fo™  ^^^'^'^  "'"^^  °f 
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Vertebral  Column.— In  the  thi/rd  year  the  arch  and  body  of 
the  vertebrEB  unite,  and  also  the  odontoid  process  and  body  of  the 
axis.  The  epiphyses  of  the  spinous  and  transverse  processes  com- 

mence to  ossify  about  puberty,  but  are  not  united  to  the  vertebrae 
till  the  age  of  twenty-five  or  later. 

The  individual  vertebras  of  the  sacrum  remain  separate  till  the 
age  of  eighteen,  when  they  begin  to  unite  from  below  upwards,  the 
process  not  being  completed  till  the  age  of  twenty-five  or  later.  At 
a  still  later  peiiod,  but  subject  to  considerable  variation,  the  coccyx 
becomes  united  to  the  sacrum. 

Ribs. — The  shaft  and  epiphyses  of  the  ribs  remain  separate  till 
the  age  of  twenty-five. 
Sternum. — The  five  segments  of  the  sternum  remain  separate 

till  the  age  of  puberty,  when  the  lower  segments  unite.  The  upper 
segments  unite  from  the  tiventy-fifth  to  the  thirtietli,  year.  The 
maniibrium  and  body  do  not  unite  till  extreme  old  age. 

Upper  Limbs. — The  various  centres  of  the  scapula  unite  from 
the  twenty-second  to  the  twenty-fifth  year.  The  sternal  epiphysis 
of  the  clavicle  appears  fronr  the  eighteentlb  to  the  twentieth  year, 
and  becomes  joined  to  the  shaft  at  the  age  of  twenty-five. 

The  head  and  tuberosity  of  the  humerus  unite  at  the  age  of  fivi;, 
and  become  joined  to  the  shaft  at  the  age  of  twenty.  The  condyles 
unite  with  the  shaft  from  the  sixteenth  to  the  eighteenth  year.  The 

superior  epiphysis  of  the  radius  unites  with  the  shaft  at  from  the 

■  seventeenth  to  the  eighteenth  year,  and  the  lower  epiphysis  unites 
with  the  shaft  at  the  age  of  twenty.  The  same  holds  in  respect  to 
the  ulna. 

The  epiphyses  of  the  metacarpal  and  phalangeal  bones  unite  with 
their  shafts  at  about  the  twentieth  year. 

Lower  Limbs.—The  rami  of  the  pubes  and  ischium  unite 

about  the  seventh  or  eighth  year  ;  the  various  parts  forming  the 

acetabulum  from  the  sixteenth  to  the  seventeenth  year,  while  the 

complete  ossification  of  the  os  iunominatum  does  not  take  place 
till  the  twenty-fifth  year.  _      ,     ,         •  , .  .7 

The  head  and  shaft  of  the  femur  unite  about  the  eighteenth  or 

nineteenth  year,  while  the  lower  epiphysis  and  shaft  remam 
separate  till  the  twentieth  year.  .   ̂ i     .  , ,  .7 

The  lower  epiphyses  and  shaft  of  the  tihia  unite  m  the  eightee
nth 

or  nineteenth  year.  The  upper  unites  with  the  shaft  in  the  
twenty- 

iird  or  twenty-second  yea,v. 

The  union  of  the  epiphyses  and  shaft  of  the  fibula  occ
urs  some- 

what later.  ,      ,  ,  -if. 

The  epiphyses  and  shafts  of  the  metatarsal  hones  u
nite  f loni 

the  eighteenth  to  the  t  went  ieth  year  ;  those  of  the  phalanges 
 about  a 

^^If  then,  on  examination  of  a  skeleton,  or  part  of  one,  we  were 

to  find  that  bony  union  had  not  taken  place  at  the  
points  above 

indicated,  we  should  conclude  that  the  individual  
was  under  the 

age  specified  as  that  at  which  such  union  usually  t
akes  place;  and 

at  or  over  that  age  if  ossification  is  completed.    B
y  careful  exami- 
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nation  of  the  slate  of  ossification  ot  the  yanous  reg
ions,  and 

comparison  with  more  exact  anatomical  details  the  a
ge  ot  the 

individnal  may  he  calcnlated  with  a  considerable  a
pproach  to 

accuracy  within  the  period  before  the  consolidation  ol
  the  skeleton 

is  complete.  After  that,  that  is,  beyond  30,  it  is  more  di
fficult,  and 

attention  requires  to  be  devoted  more  particularly  to  the  sig
ns  ot 

senile  degeneration.  _       ,  „ 

In  old  age  there  is  a  tendency  to  ossification  of  the  cartilages  ot 

the  ribs  and  laryuK.  Sometimes  the  larynx  is  entirely  converted 

into  bone.  The  bones  become  lighter,  owing  to  absorption  ot  tlie 

osseous  plates  of  the  cancelli. 
Hence  the  flat  bones  become 

thinner,  through  the  ap- 
proximation of  the  osseous 

laminaj.  This  is  seen  in  the 

skull,  scapula,  and  ilium. 
Owing  to  the  same  cause, 
the  angle  which  the  head  of 
the  femur  forms  with  the 
shaft  becomes  reduced.  The 
bones  are  more  brittle,  and 
more  or  less  infiltrated  with 
free  fat,  which  gives  them  a  -,  ,      ,      mi       i         e  ,\ 
yellowish  colour  and  greasy  aspect  and  touch.  The  sutures  ot  the

 

skull  become  less  distinct  or  entirely  obliterated.  The  interverte- 

bral discs  shrivel,  the  bodies  of  the  vertebra  become  bevelled  oH  in 

front,  and  the  spine  bends  forwards. 

But  the  jcm  is  the  part  which  changes  most  with  age.  in  the 

foetus  and  in  early  infancy  the  ramus  and  body  form  a  very  obtuse 

angle;  in  middle  life,  nearly  a  right  angle;  but  in  old  age,  when 

the  teeth  have  dropped  out,  and  the  alveolar  border  is  absorbed,  it 

reverts  to  the  infantile  type.  In  very  old  persons  the  jaw  has  the 

characteristic  appearance  shown  in  the  engraving  (Pig.  5). 

SEX. 

This  subject,  like  the  foregoing,  divides  Itself  into  two  parts— 
1.  The  Sex  of  the  Living ;  and  2.  The  Sex  of  the  Dead. 

I.  SEX  OF  THE  LIVING — DOUBTFUL  SEX. 

The  question  of  sex  may  be  raised,  in  reference  both  to  infants 
and  adults.  In  the  case  of  a  new-born  child,  the  issue  of  parents 

possessed  of  real  or  landed  property,  the  right  of  succession,  and, 

should  it  die,  the  disposal  c  f  the  property,  depends  on  the  sex.  If 
a  wife,  being  tenant  in  tail  male,  is  delivered  of  a  son  born  alive, 

the  husband's  right  is  secured  ;  but  the  property  passes  from  him 
if  she  gives  birth  to  a  daughter.  This  form  of  auccession  is  termed 
tenancy  hy  the  curtesy. 

It  may  be  necessary  also  not  merely  to  ascertain  the  sex,  where 
u 
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that  can  be  done,  but,  ia  doubtful  cases,  to  determine  wbicli  sex 
predominates;  for  it  appears,  on  the  authority  of  Coke  u]iou 
Littleton,  that  "  an  hermaphrodite,  which  is  also  called  Andro- 

gynous, shall  be  heire,  either  as  male  or  female,  according  to  that 
kind  of  the  sexe  which  doth  prevail,  and  accordingly  it  ought  to  be 

baptized." The  question  of  sex  may  also  arise  at  a  later  period,  as  in  the 
case  quoted  by  Beck,  of  a  young  nobleman  of  doubtful  sex,  whose 
parents  consulted  a  medical  man  whether  the  education  should  be 
that  of  male  or  female. 

There  are  three  conditions  of  the  organs  of  generation  which 
may  present  difficulties  to  the  medical  examiner. 

1.  The  organs  of  a  male  may  resemble  those  \ 
of  the  female.  [  False 

2.  The  organs  of  a  female  may  resemble  I  Hermaphrodism. 
those  of  the  male.  j 

3.  The  organs  of  the  two  sexes  may  be  ]  True 
blended.  [Hermaphrodism. 

1.  The  organs  of  the  male  may  resemble  those  of  the  female 
(Androgyni).  The  most  common  malformation  of  this  sort  con- 

sists of  a  small,  imperfect,  and  imperforate  penis,  a  short  canal 
opening  at  its  root,  and  a  cleft  scrotum,  bearing  some  resemblance 
to  the  clitoris,  vagina,  and  labia  of  the  female.  Each  section  of  the 
scrotum  may  contain  a  testicle,  but  the  testes,  one  or  both,  may 
be  lodged  behind  the  external  ring.  The  short  canal,  or  cul  de  sac, 
which  replaces  the  urethra  and  opens  at  the  base  of  the  penis,  or 
in  the  perineum,  near  the  anus,  is  found  to  communicate  with  the 
bladder.  This  opening  is  often  enlarged,  so  as  to  resemble  the 
vagina  ;  and  even  to  discharge  its  sexual  function.  From  the 
position  of  the  opening  of  the  urethra  beneath  the  imperforate 
penis  these  persons  are  called  hypospadians. 

The  presence  of  testicles  in  the  folds  resembling  the  labia,  or  in 
the  groin  ;  the  communication  of  the  opening  between  the  imper- 

forate penis  and  the  anus  with  the  bladder ;  the  absence  of  any 
organ  corresponding  to  the  uterus  ;  and,  in  the  adult,  the  absence 
of  menstruation— enable  us  at  once  to  determine  the  sex.  In  most 
of  these  cases  the  build  of  the  body,  the  muscular  development,  the 
voice,  the  tastes  and  habits,  are  more  those  of  a  man  than  of  a 
woman.  Many  cases  answering  to  these  descriptions  are  on 
record ;  and  there  are  preparations,  casts,  models,  and  drawings 

illustrating  these  malformations  in  most  of  our  museums.  The 

following  case  by  Mr.  W.  Loney  ('Lancet,'  May  7,  1856)  is  a  good 
illustration :— Jane  W  ,  a  lunatic,  28  years  of  age,  was  ad- 

mitted into  the  Macclesfield  workhouse.  She  excited  suspicion 

by  her  unwillingness  to  be  washed,  and  on  being  examined  was 

found  to  have  a  penis  two  inches  long,  and  the  same  in  circum- 

ference, placed  on  the  pubes,  just  above  and  between  the  external 
labia;  with  a  well-defined  prepuce,  which  could  be  moved  at 

pleasure,  causing  a  slight  erection.  Just  below  this  was  an  open- 
ing so  small  as  scarcely  to  admit  the  little  finger,  and  a  ligamentous 
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band  could  be  felt  at  about  three  inches  distance  from  its  mouth. 

The  urethra  could  not  be  seen,  but  a  catheter  was  passed  mto  the 

bladder  through  this  opening.  The  penis  was  imperforate,  ihe 

hair  of  the  head  was  short  and  curly,  like  a  man's  ;  the  limbs  very 

musoLilar  and  hairy;  and  the  voice  exceedingly  rough  and  mascu- 
line. The  mammEB  were  entirely  absent,  and  there  was  more  hair 

than  usual  about  the  pubes.  She  had  never  menstruated.  Her 

taste  was  so  depraved  that  she  would  eat  old  poultices  with  great 

delight.  She  was  strong  and  healthy,  and  annoyed  the  young 

women  in  the  same  ward  by  the  display  of  her  amatory  pro- 
pensities. 

But  there  are  cases  in  which  au  enlargement  of  the  breasts, 

coupled  with  a  preference  for  the  society  of  the  male,  might  mislead 

if  the  organs  of  generation  were  not  examined;  and  in  some 

instances  "the  absence  of  the  sexual  passion  creates  uncertainty. 
Sometimes  the  penis,  well  or  ill  formed,  is  confined  to  the  scrotum 

by  a  peculiar  formation  of  the  integuments.  This  malformation, 
with  the  other  deviations  from  the  normal  structure  just  described, 
occurred  in  two  cases,  one  a  JSTegro,  the  other  a  European,  of  which 
Cheselden  gives  engravings ;  and  in  the  case  of  a  child  baptized 
and  brought  up  as  a  girl,  Mr.  Brand,  by  a  slight  incision,  liberated 
the  restricted  parts,  and  proved  to  the  parents  that  they  had  been 
mistaken. 

Another  malformation  belonging  to  this  division,  which  might 
possibly  give  rise  to  doubt,  consists  in  a  deficiency  of  the  anterior 
wall  of  the  urinary  bladder,  and  of  the  corresponding  part  of  the 
abdominal  wall,  tbeir  place  being  occupied  by  an  irregular,  red, 
sensitive  mass,  with  the  ureters  opening  upon  it.  The  penis  is 
short  and  imperforate,  and  the  vesiculas  seminales  open  in  a  small 
tubercle  at  its  root,  or  on  the  red  and  sensitive  sarface.  The 
testicles  are  generally  well  formed,  sometimes  contained  in  the 
scrotum,  sometimes  to  be  felt  in  the  groin,  or  they  have  not 
descended.  The  sexual  appetite  may  be  strong,  weak,  or  altogether 
wanting.  Those  who  have  this  malformation  are  called  epispa- 
dians. 

2.  The  female  organs  may  resemble  the  male  (Audrogynio). 
The  malformations  belonging  to  this  class  are  an  enlarged  clitoris 
and  a  prolapsiis  uteri.  In  the  first  case — that  of  enlarged  clitoris 
— the  absence  of  testicles  from  the  labia,  the  ijresenca  of  a  vagina 
and  uterus,  the  occurrence  of  menstruation — these,  singly  or  com- 

bined, render  the  distinction  easy. 
Gases  of  prolapsus  uteri  involving  a  question  of  doubtful  sex 

have  been  recorded  by  Sir  Everard  Home  and  Mahon.  Home's 
case  was  that  of  a  Frenchwoman,  who  had  prolapsus  evident  on 
inspection ;  she  laid  claim  to  the  male  sex,  and  was  shown  as  a 
curiosity.  Mahoii's  case  is  that  of  one  Margaret  Malaure,  exhibited 
at  Paris  in  1693,  dressed  as  a  man,  and  alleging  that  she  possessed 
and  could  use  the  organs  of  both  sexes.  Several  physicians  and 
surgeons  certified  that  she  was  an  hermaphrodite  ;  but  Saviard,  au 
eminent  surgeon,  being  incredulous,  examined  her  in  the  presence 

d2 
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of  his  brother  practitioners,  and  found  a  prolapsus  uteri,  which  he reduced. 

3.  The  organs  of  the  two  sexes  G3ay  be  blended. 
Many  cases  of  this  imperfect  approach  to  true  hermaphrodism 

are  on  record.  In  some  an  ovary  has  been  found  on  one  side  and  a 
testis  on  the  other  (lateral  hermaphrodism) ;  or  the  external  organs 
have  approximated  closely  to  the  female  type,  the  internal  to  the 
male,  or  the  reverse  (transverse  hermaphrodism).*  But  there  is  no 
case  on  record  of  the  organs  of  both  sexes  perfectly  developed  in 
the  same  person  ;  the  nearest  approach  to  this  "lateral hermaphrod- 

ism "  being  the  case  of  Catherine  Hohmann,  referred  to  in  the  note at  the  foot  of  this  page. 
In  examining  cases  of  doubtful  sex,  the  following  points  should 

be  attended  to : — The  size  of  the  organ  corresponding  to  the  penis 
or  clitoris,  and  whether  it  is  perforate  or  imperforate;  the  form 
and  mode  of  attachment  of  the  prepuce  ;  the  presence  or  absence 
of  parts  corresponding  to  the  nymphas ;  the  presence  or  absence  of 
testicles.  If  any  opening  exist  it  must  be  carefully  examined  with 
a  sound,  to  ascertain  whether  it  communicates  with  bladder  or 

uterus,  or  is  a  cul  de  sac  ;  and  inquiry  should  be  made  respecting 
the  existence  of  the  menstrual  or  other  vicarious  discharge.  The 
general  conformation  and  appearance  of  the  body  should  also  hi 
observed,  including  the  growth  of  hair  on  the  head,  chin,  and  other 
parts ;t  the  formation  of  the  shoulders  and  hips;  the  development 
of  the  breasts  ;  the  fulness  of  the  thighs  ;  the  tone  of  the  voice  ; 
and  the  feeling  and  conduct  towards  either  sex. 

II.  SEX  OF  THE  DEAD. 

When  the  entire  body  is  submitted  to  inspection,  there  should  be 
no  difficulty  in  determining  the  sex,  except  in  those  rare  instances 
in  which  the  characters  of  the  two  sexes  are  blended  ;  and  in  these, 

the  sex,  which  could  not  be  determined  during  life,  may  be  ascer- 
tained by  dissection. 

But  when  the  question  of  sex  is  raised  after  death,  it  is  generally 
in  reference  to  the  skeleton,  or  some  part  of  the  osseous  system,  in 

which  the  following  differences  are  observable : — 

*  See  the  case  of  Diirrje  or  Derrier  iu  Cummin's  Lectures,  'Med.  Gaz.,' 
vol.  xix. ;  and  for  cases  of  the  last-named  malformation  occurring  both  iu  niiiu 

and  animals,  the  complete  and  learned  paper  on  Hermaphrodism  iu  the 

'  Oycloptedia  of  Anatomy  and  Fhysiologj'.'  See  also  the  case  of  Levi  Suiiddiii, 
respecting  whom  the  question  arose  ivhether  he  was  a  male,  and  entitled  to 

vote  as  a  freeman,  or  a  female  (' Amer.  Jouru.  Med.  Soc.,'  18-17)  ;  .and  the  very remarkable  case  of  Catherine  Hohmann,  who  had  the  instinct  both  of  the  male 

and  female,  and  who  menstruated  periodically,  and  had  also  seminal  emissions 

containing  spermatozoa  ('  Berlin.  Klin.  Wocheusch.,'  De_c.  2  18*2;  'Med  limes 

and  Gazette,'  June  28, 1873  ;  and  'American  Journal  of  Obstetrics,'  Feb.  18/0, 

t '^I'he  curious  case  given  by  Dr.  Chowne  of  an  otherwise  well-developed 
female,  with  copious  beard  and  whiskers,  cautions  us  uot  to  attach  too  much

 

imp.n-lance  to  aiy  single  sign  detailed  in  the  text  For  the_case_  itself,  au,l  a 

learned  history  of  suuilar  instances,  sec  '  Lancet,  18o2,  vol.  i.  p.  ill. 
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The  bones  of  the  female  are  lighter,  more  cellul
ar,  smoothei,  and 

less  curved  than  those  of  the  male  ;  the  processes
  less  marked,  and 

the  Sts  smaller.  The  skull  of  the  female  is  sm
aller,  more  ovoid, 

more  Siting  at  the  sides,  and  longer  behind  the  forame
n  mag^uim  : 

Se  face  more  oval,  the  frontal  sinuses  less  strong
ly  marked,  the 

iostSs  mre  delicate,  the  jaws  and  teeth  smaller  an
d  the  chin  less 

prominent.  The  chest  of  the  female  is  deeper  m  its  a
ntero-posteiioi 

as  compared  with  its  transverse  diameter  than  m  the  mal
e  ;  the 

sternum  shorter  and  more  convex ;  the  ensiform  cartilage  thinner, 

and  ossified  later  in  life;  the  ribs  smaller,  and  the  cartilages 
 longer. 

The  vertebral  column  is  longer,  and  the  bodies  of  the  v
ertebra; 

are  deeper  in  the  female  than  in  the  male.  The  neck  of  the  fe
mur 

in  the  male  forms  an  angle  with  the  shaft  of  from  125  to  L6U, 

whereas  in  the  female  the  angle  more  nearly  approaches  a  right 

ano-le.  The  pelvis,  however,  presents  the  most  striking  contrast. 

The  ilia  are  more  expanded  and  horizontal  in  the  female ;  the  sacruin 

more  concave;  the  pnbes  more  shallow;  the  angle  formed  by  the 

descending  rami  more  obtuse;  the  pubic  arch  wider,  the  tuberosities 

of  the  ischia  more  largely  separated  ;  the  obturator  foramen  larger, 

more  triangular,  and  more  oblique ;  the  acetabula  wider  apart ;  the 

entire  pelvis  more  shallow,  but  larger  in  its  outlets,  than  in  the  male. 
These  differences  are  shown  in  the  annexed  engravings  ;  in  which  a 

represents  the  male,  and  b  the  female  pelvis. 

Tig.  6. 

The  difference  between  the  male  and  female  skeleton  is  less 

strongly  marked  before  the  age  of  puberty. 
The  following  table  shows  the  respective  measurements  of  the 

male  and  female  pelvis  at  the  brim  : — Miile. 
4  in. 

Female. 
*2  » 

^  in. 

Antero-posterior,  or  conjugate  diameter 
Transverse  ...... 
Oblique  

This  group  of  subjects— Identity,  Age,  aud  Sex — may  be  advan- 
tageously brought  to  a  close  by  three  cases,  one  in  the  living  and 

two  in  the  dead,  in  one  or  other  of  which  the  question  of  identity  in 
most  of  the  forma  it  is  likely  to  assume  will  receive  ample  illus- 
tration. 

1.  The  case  of  Martin  Guerre. — More  than  three  centuries 
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ago  (m  1639)  two  clulflren  about  11  years  old  were  married  at 
Artigucs,  in  Languedoc.  The  husband  was  Martin  Guerre,  the  wife 
one  Bei  trande  de  Eois.  After  the  lapse  of  nine  years  a  son  (Sanxi) was  born  under  peculiar  circumstances,  known  only  to  the  parents 
Martm,  an  elder  son,  lived  with  his  father,  but  having  robbed  him, 
and  1  earing  detection,  disappeared,  and  was  not  heard  of  for  eight years.  In  this  interval  the  father  died,  leaving  four  daughters under  the  guardianship  of  a  younger  brother,  Pierre.  The  absent 
Martm  enlisted  as  a  soldier,  and  had  for  comrade  one  Arnauld  de 

•u        ■^'^^^^^'^)  Pansette,  a  man  of  known  bad  character, 
who  became  so  intimate  with  Martin  as  to  possess  himself  of  all 
his  secrets.  Martin  lost  a  leg  in  the  wars,  and  being  taken  ill,  and 
thinking  he  should  die,  gave  Arnauld  what  he  had  about  his  per- 

son. At  the  end  of  the  eight  years,  this  Arnauld,  thus  possessed 
of  Martin's  secrets  and  personal  property,  and  having  been  mis- taken for  Martiu  by  some  friends  of  his,  presented  himself  at 
A.rtigues,  and  was  at  once  accepted  as  the  real  Martin  Guerre  by 
his  uncle,  sisters,  and  all  his  friends  and  acquaintance,  and,  most 
strange  to  say,  by  Bertrande  herself,  who,  having  been  warmly 
attached  to  her  husband,  welcomed  the  new-comer  with  unfeigned 
affection,  and  bore  him  two  children,  one  of  whom  died  young. 
Arnauld  lived  with  his  comrade's  wife,  and  surrounded  by  his 
comrade's  relatives,  friends,  and  acquaintance,  for  three  years ; when  a  soldier  passing  through  the  village  startled  Bertrande  with 
the  intelligence  that  her  husband  Martin,  who  had  lost  a  leg  in 
battle,  was  living  in  Flanders.  Bertrande,  disturbed  but  uncon- 

vinced, went  to  a  notary  and  bade  him  draw  up  a  record  of  the 

soldier's  statements;  but  she  took  no  further  notice  of  them,  and 
continued  to  live  with  Arnauld  as  before.  After  three  years, 
Pierre,  the  uncle,  quarrelled  with  Arnauld,  and  would  have  killed 
him  but  for  the  interference  of  Bertrande.  Soon  after,  in  con- 

sequence of  a  village  quarrel,  Arnauld  was  arrested,  and  imprisoned 
at  Toulouse,  and  thereupon  the  uncle,  with  other  relatives,  tried  to 
persuade  Bertrande  to  denounce  him  as  an  impostor;  but  she 
resolutely  refused,  and,  when  he  was  released. on  bail,  received  him 
as  before  with  every  mark  of  affection.  But  nest  day,  the  uncle, 

pretending  to  act  under  a  power  of  attorney  in  Bertrande's  n.ame, 
arrested  Arnauld  on  a  charge  of  fraud  and  deception.  When  the 

case  came  on  for  ti'ial,  the  uncle  alleged  that  the  prisoner  was  not 
Martin  Guerre,  but  Arnauld  de  Tilh,  known  to  many  persons  in 
the  district  from  his  youth  as  of  bad  character.  On  the  part  of 
the  prisoner,  on  the  other  hand,  all  the  facts  connected  with  his 
early  and  complete  recognition  were  adduced,  and  his  perfect 
knowledge  of  matters  the  most  trivial  and  the  most  secret,  backed 

by  Bertrande's  upright  character,  blameless  life,  and  strong  affec- 
tion. Witnesses,  150  in  number,  were  then  called,  of  whom  between 

30  and  40  had  no  doubt  of  the  identity  of  the  accused  with  Martin 
Guerre,  50  declared  him  to  be  Arnauld  de  Tilh,  and  60,  though  on 
terms  of  close  intimacy  with  both  the  parties,  could  come  to  no 
conclusion,    The  son,  Sanxi,  was  then  brought  forward;  and 
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though  no  likeness  could  be  ti-aced  w^«^}'7„„^T^^l^^,f 

on  sumS^upthe  evidence,  gave  sente
nce  against  the  prisoner,  as 

Toulouse  whicrn  tHut^d  a  new  inq^Sry 
 The  prisoner,  on  being 

Ponf  onted  w^  Bertrande,  said  he  would 
 abide  by  her  decision 

and  Xce  hfs  ife  in  her  hands.  Would  she 
 swear  that  he  was  not 

MartCGueire?  Bertrande  answered  "
that  she  could  neither 

™r  nor  beheve  it."  Thirty  new  vvitnesses 
 were  then  called,  of 

whom  10  swore  that  the  prisoner  was  Martin
  Guerre  7  that  ho 

was^rnauld  de  Tilh  ;  the  rest  spoke  doubtfu
lly.  An  uncle  of 

Snatld  and  some  of  his  friends  said  they  h
ad  recognised  the 

prisoner  as  Arnauld  from  the  first,  but  assign
ed  reasons  for  not 

^'^The^evidence  of  the  witnesses  as  to  the  personal  characteristics 

of  the  two  men  led  to  the  conclusion  that  there  was
  little  resem- 

blance between  them.    Martin  was  described  as  tall  and  da
rk, 

scare  in  body  and  limb,  with  his  head  sunk  between  th
e  shouldois, 

a  forked  curved  chin,  a  hanging  lower  lip,  a  large  turned-up  
nose, 

an  ulcer  on  the  face,  and  a  scar  on  the  brow;  while  Arnaul
d  was 

short,  thick-set,  and  corpulent,  had  a  stout  leg  and  no  stoop,  
a 

different  set  of  features,  and  scars  on  the  face  about  which
  the 

witnesses  could  not  agree.    But  the  prisoner  had  double  eye-t
eeth 

in  the  upper  jaw,  a  scar  on  the  forehead,  the  nail  of  the  for
e-hnger 

of  the  left  hand  sunk  in  the  flesh,  three  warts  on  the  right  hand 

and  one  on  the  little  finger,  all  which  pecuHarities  were  recalled  by 

the  witnesses  as  belonging  to  Martin  Guerre.    Martin  s  shoemaker 

deposed  that  his  shoes  had  to  be  made  a  fourth  longer  than  those 

of  Arnauld.    Martin,  too,  was  a  skilled  fencer,  which  Arnauld  was 

not,  and  Arnauld  could  not  speak  even  a  few  words  of  Martin  s 

native  Basque  language.    One  witness  (Jean  Espagnol,  an  inn- 

keeper) asserted  that  Arnauld  had  confided  to  him  in  the  strictest 

secrecy  all  the  facts  relating  to  his  close  intimacy  with  Martin, 
and  consequent  knowledge  of  all  his  secrets.  _ 

The  Parliament  of  Toulouse  found  the  evidence  conflicting.  They 

attached  great  weight  to  the  spontaneous  recognition  of  Arnauld 

by  those  who  might  be  presumed  to  be  the  best  possible  judges,_  as 
well  as  to  his  admitted  resemblance  to  the  four  sisters  of  Martin ; 

while,  on  the  other  hand,  the  lapse  of  time  in  the  case  of  a  lad 

who  left  his  native  village  when  only  20  years  of  age,  added  to 

the  hardships  and  vicissitudes  of  a  soldier's  life,  would  serve,  they 
thought,  to  explain  even  marked  changes  in  form  and  face,  and  the 
failure  to  recollect  the  words  of  his  native  tongue,  which,  indeed, 

he  might  have  forgotten  before  he  left  his  native  village.  _  These 

considerations  inclined  them  to  give  their  sentence  in  the  prisoner's favour.    But  at  this  juncture  a  man  with  a  wooden  leg,  calling 
himself  Martin  Guerre,  appeared  in  court.    He  was  immediately 
arrested,  shut  up,  and  secretly  examined,  wlip.ii  he  displayed  the 



CASE  OF  HOUET. 

S^ly  as  AS?uld\Sn'''P''^r  I''  ̂̂ "^^'^  acquaintances  and 
sZpv  1   ?  ^'I'^'W^en  confronted  with  the  pri- sonei,  bore  the  test  of  cross-examination  equally  well   but  often 
Thrr°.?  ""'^V?'  readiness,  and  even  less  minuteness  of  de  ail The  brother  of  Arnauld  had  absconded,  and  refused  to  appear 

fam'ilvTf  M^r  T        ̂ T^^^  '''''  -ith  memWs  the family  of  Martin  Guerre.  His  sisters,  as  they  entered  one  by  one glanced  at  him.  threw  their  arms  round  his  neck,  burst  into  tears' 

times  for  having  allowed  themselves  to  be  deceived  :  and  Bertrande too,  no  sooner  caught  sight  of  him  than  she  fell  on  her  knees  before 
him,  urging  m  her  exculpation  of  the  wrong  she  had  unwittingly done  him  the  astonishmg  resemblance  between  him  and  the  villain who  had  deceived  her,  and  the  readiness  with  which  his  own  sisters and  all  the  villagers  of  Artigues  had  recognised  him.  The  same 
revulsion  of  feeling  showed  itself  in  all  who  had  borne  witness  in 
Arnauld  s  favour;  and  the  Judges,  convinced  by  the  tears  and passionate  grief  of  the  loving  wife,  reinstated  Martin  Guerre  in  all 
his  rights,  and  condemned  Arnauld  de  Tilh  to  be  hano^ed  and 
7"?*-  ̂ efore  his  execution,  the  impostor  made  a  full  confession ot  his  guilt.* 

2.  Case  of  Houet.— In  the  year  1821,  Madame  Houet,  a  widow 
lady,  resident  at  Paris,  disappeared;  and  Bastien,  Eobert,  and Koberts  wife,  suspected  of  having  made  away  with  her,  were 
tried  before  the  Court  of  Assize,  but,  for  want  of  evidence, 'set  at liberty.  In  consequence,  however,  of  information  subsequently obtained  touching  a  body  said  to  have  been  buried  about  eleven 
years  m  a  garden,  the  remains  were  so  completely  identified,  and 
the  manner  of  the  death  so  clearly  shown,  that  the  prisoners  were convicted  and  punished. 

After  excavating  difi"erent  parts  of  the  garden,  a  workman  hit upon  a  hollow  spot,  which  was  found  to  contain  the  remains  of  a 
human  body,  reduced  almost  to  a  skeleton.  A  drawing  was  made 
of  the  parts  in  situ.  The  figure  lay  on  the  left  side,  with  the  head 
bent  on  the  neck,  the  vertebral  column  curved,  and  the  right  fore- 

arm raised,  so  that  the  hand  nearly  touched  the  face.  The  pelvis 
was  turned  obliquely  upwards ;  the  thigh-bones  were  raised,  and 

*  "We  laave  retained  this  case,  with  a  few  slight  abbreviations,  as  it  stood  in the  fourth  edition  of  this  work  ;  and  we  should  liave  added  the  Tichborue  case, 
but  that  we  should  have  found  it  very  difficult  to  bring  it  into  a  reason.ablo 
compass.  It  occuijies  13  pages  in  the  Appendix  to  the  fourth  edition  of  this 
work,  to  which  we  refer  our  readers.  Tiie  leading  facts  of  that  singular  case 
will  be  found  in  sufficient  detail  in  the  text.  We  take  the  opportunity  of  here 
pointing  out  a  simple  procedure  which,  if  put  in  pi-actice,  would  guard  against the  occurrence  of  sucli  scandals  in  future.  The  Honio  Secretary  ought  to  bo 
empowered,  in  all  such  cases  as  the  Tichborne  claim,  to  appoint  two  or  more 
skilled  physicians  and  surgeons  to  make  a  preliminary  report  on  the  state  of 
body  and  mind  of  the  claimant;  and  unless  a  fair  prinid facie  case  is  thus  made 
out,  to  refuse  permission  to  engage  in  legal  proceedings.  Had  the  Home 
Secretary  possessed  and  used  this  power,  the  Tichborne  case  could  not  have 
been  brought  into  coiu't. 
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the  legs  crossed  beneath  them.  The  prevailing  colour  of  the 

remains  was  yellowish-brown,  but  the  parts  in  contact  with  some 

of  the  long  bones  vv'ere  of  a  deep-red  tint. 
The  bones  were  small  and  delicate,  those  of  the  extremities  not 

curved  by  muscular  motion,  and  the  marks  of  the  insertion  of  the 
muscles  few  and  faint.  Among  the  bones  of  the  left  hand  were 

found  a  small  gold  ring,  carved  in  facettes  ;  and  several  small  well- 
formed  finger-nails.  The  skull  was  small  and  oblong;  the  sutures 
well  knit ;  the  teeth  white  and  well  preserved ;  but  three  molars 

were  wanting,  and  one  of  the  incisors  was  carious.  Some  light- 
coloured  hair  was  found,  blended  with  grey  hairs.  The  ossa  in- 
nominata  were  largely  spread  out ;  the  cavity  of  the  pelvis  not 

deep ;  the  anterior  part  of  the  sacrum  concave ;  the  sub-pubic 
holes  triangular ;  the  cotyloid  cavities  wide  asunder ;  and  the 

upper  opening  of  the  pelvis  had  the  diameter  usual  in  well-shaped 
females.  It  was  therefore  justly  inferred  that  this  was  the  skeleton 
of  a  woman. 

The  third,  fourth,  fifth,  and  sixth  cervical  vertebrae,  and  right 
clavicle,  were  held  together  by  a  blackish  mass,  surrounded  by 
several  twists  of  a  small  decayed  cord,  leading  to  the  inference 
that  the  deceased  had  been  strangled,  an  inference  fully  borne  out 
by  the  circumstantial  evidence. 

Several  elaborate  documents  were  drawn  up  by  the  reporters  ; 
of  the  first  of  which  the  following  is  a  resume  : — 

"1.  That  these  bones  are  those  of  a  /iztmcMi  skeleton.  2.  That 
the  skeleton  is  that  of  a,  female.  3.  That  she  had  attained  the 
acje  of  from  60  to  70.  4.  That  her  height  was  about  4  feet  8  or 
9  inches.  5.  That  her  hair,  which  was  a  bright  blond  in  youth, 
was  mixed  with  grey  at  the  time  of  her  death.  6.  That  the  hands 

were  small.  7.  That  during  life  the  bones  had  sufi'ered  no  injury. 
8.  That  this  woman  died  of  strangulation,  and  that  the  act  was,  to 
all  appearance,  homicidal ;  and,  9.  That  the  body  must  have  lain 
for  several  years  in  the  earth." 
The  prisoners,  who  had  long  been  suspected,  were  tried,  con- 

demned, and  sentenced  to  forced  labour  for  life. 

3.  Case  of  Dr.  Parkman.— Dr.  George  Parkman,  of  Boston, 
U.kS.,  was  last  seen  alive  on  the  afternoon  of  Friday,  November 
23, 1849,  entering  the  Medical  Institution  in  which  Dr.  John  W. 

"Webster  was  Lecturer  on  Chemistry;  and  it  was  proved  that  he went  there  by  appointment  to  receive  money  which  Dr.  Webster 
had  long  owed  him.  Dr.  Parkman  was  missed,  and  could  not  be 
found ;  but  on  the  Friday  following  his  disappearance,  in  conse- 

quence of  the  suspicions  aroused  against  Dr.  Webster,  search  was 
made  in  his  laboratory  and  the  places  attached  to  it,  which  issued 
in  the  discovery,  in  the  vault  of  a  privy,  of  a  pelvis,  right  thigh, 
and  left  leg,  and  some  towels  marked  with  Dr.  Webster's  initials,' such  as  he  was  in  the  habit  of  using.  There  were  also  found  in  the 
furnace  of  the  laboratory,  mixed  with  cinders,  many  fragments  of 
bone,  blocks  of  mineral  teeth,  and  a  quantity  of  gold.  A  tea-chest 
was  also  found,  which  contained,  embedded  ia  tan,  and  covered 
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witli  minerals,  tlie  entire  trunk  of  a  human  body,  the  left  thigh,  a 
hunting-knife,  and  a  piece  of  twine  of  the  sort  used  in  the  labo- 

ratory.   Ou  the  left  side  of  the  chest  a  penetrating  wound  was 
discovered ;  and  to  this  the  death  was 
attributed.  These  portions  of  a  human 
body  being  found  in  a  medical  college, 
it  might  be  alleged  that  they  were 
parts  of  a  dissected  subject :  but  this 
was  shown  not  to  be  the  case,  for  the 
vessels  were  free  from  all  trace  of  the 

preservative  fluid  always  employed  in 
that  college.  They  contained  neither 
arsenious  acid  nor  chloride  of  zinc. 

It  was  further  proved  that  the  joints 
had  been  severed  by  a  man  having 
some  anatomical  knowledge,  and  some 
practice  in  dissection.  The  fragments 
of  the  body,  when  put  together,  fitted 
accurately.  The  third  and  fourth  lum- 

bar vertebrae  coincided ;  "  the  right 
thigh,  on  being  placed  in  apposition 
with  the  iDclvic  portion,  the  bones, 
muscles,  and  skin,  corresponded  per- 

fectly;" so  also  with  the  left  thigh 
and  pelvis,  and  the  left  leg  and  thigh. 
The  fragments,  therefore,  belonged  to 
the  same  body ;  and  it  was  shown  that 
there  were  no  duplicate  members  or 
bones.  By  putting  the  parts  together, 
and  measuring  them,  they  were  found 
to  be  57^  inches  long;  and  adding 
three  inches  for  the  length  from  the 
outer  malleolus  to  the  sole  of  the  foot, 
and  ten  inches  from  the  crown  of  the 
head  to  the  base  of  the  sixth  cervical 
vertebra,  the  length  was  brought  up 

to  701  inches,  the  exact  stature  of  Dr.  Parkman,  as  proved  by  his 

passport.  As  to  his  age.  Dr.  Stone  stated  that,  judging  from  the 
skin,  hair,  and  general  appearance,  the  body  belonged  to  a  person 
from  50  to  60  years  of  age,  and  that  the  amount  of  ossification 
of  the  arteries  would  indicate  that  he  was  nearly  or  quite  60 

years  old.  Dr.  Parkman  was  about  60.  The  question  of  sex 
was  not  raised,  as  the  parts  of  generation  were  found  attached  to 

the  pelvis.  Thirty-five  fragments  of  bone  were  found,  and  among 
these  three  which,  when  put  together,  made  up  the  greater  ]>art  of 

the  rio-ht  half  of  the  lower  jaw,  and  enabled  Dr.  Wyinan  to  ascer- 
tain tliat  the  teeth  from  the  coronoid  process  to  the  first  molar,  or 

bicuspid,  were  wanting.  To  obviate  this  defect,  a  dentist  had  been 

applied  to,  not  long  before  Dr.  Parkmau's  death,  to  supply  him 
with  mineral  toeth,    These  were  fouud  with  the  debris  of  the  bones 
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in  the  furnace,  and  the  cast  the  dentist  Imd  tak
en  fitted  with  great 

accuracy  the  very  peculiarly  shaped  jaw  of  D
r  Par  cman 

Thus  the  identification  was  complete;  and,  aftei 
 a  long  and 

patient  investigation.  Dr.  Webster  was  found  gui
lty,  and  at  length 

Kessed  the  crime.  He  first  struck  Di^  Parkman 
 o^i  the  head 

with  a  heavy  stick,  and  then  stabbed  him  m  
the  chest.* 

*  Tbissliort  account  is  taken  from  a  full  Report  published  at  the
  time 

Dr  Wymau  exliibited  at  the  trial  a  drawing  of  a  skeleton  wi  b  tb
e  bones  tbat 

were  found  tinted  yellow.  In  Fig.  7,  taken  from  p.  54  of  tbe  Report
,  tboso 

fe^nents  are  printed  black.  The  case  affords  a  good  example  of  t
he  recon- 

struction of  a  mutilated  body. 



CHAPTEE  II. 

IMPOTENCE.    RAPE.  PBEGNANCY. 

DELIVERY. 

The  subject  of  sex,  having  been  treated  as  a  means  of  identifica- 
tion, is  here  considered  in  relation  to  the  generative  function,  and 

comprises  the  subjects  at  the  head  of  the  chapter. 

IMPOTENCE. 

The  question  of  impotence,  or  incapacity  for  sexual  intercourse, 
may  arise  in  suits  for  divorce,  in  cases  of  contested  legitimacy,  and 
in  accusations  of  rape.  The  question  is  not  often  raised  in  the 
case  of  females,  and  objection  may  perhaps  be  taken  to  the  use  of 
the  term  impotence  in  reference  to  women.  But,  in  order  to  avoid 
needless  multiplication  of  words,  the  meaning  of  the  term  is  here 
extended  so  as  to  embrace  both  sexes. 

Marriage,  being  a  contract,  presupposes,  as  do  all  other  contracts, 
a  free  exercise  of  the  will,  and  ability  to  fulfil  its  terms. 

The  first  condition  comes  in  question  when  undue  influence  has 
been  brought  to  bear  on  either  party  to  the  contract,  and  it  is 
alleged  that  the  person  so  influenced  was  of  weak  or  unsound 
intellect.    (See  Unsoundness  of  Mind,  Imbecility,  and  Dementia.) 

The  second  condition — ability  to  fulfil  the  terms  of  the  contract 
— may  fail  through  physical  defects ;  but  in  order  to  establish  a 

legal  ground  for  divoi-c'e,  corporeal  imbecility  must  have  existed hefore  the  marriage,  and  be  irremediable.  The  person  of  the 
husband  may,  therefore,  have  to  be  examined ;  but  if  he  is  not 

forthcoming,  that  of  the  wife,  in  order  to  find  confirmation  of  the 

alleged  impotency.  This  happened  in  a  case  decided  adversely  to 
the  husband  in  the  Ecclesiastical  Court.  A  certificate  was  produced, 

twelve  years  after  marriage,  that  the  wife  was  virgo  iniacia,  though 

apta  viro,  and  that  her  health  had  suffered  ;  the  husband  had  also 
twice  confessed  his  incapacity,  had  not  given  in  his  answer,  had 

removed  into  France,  and  had  refused  to  undergo  examination. 

Impotence  will  have  to  be  considered  under  the  two  heads  of— 
1.  Impotence  in  the  Male;  and  2.  Impotence  in  the 
Female. 
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I.  IMPOTENCE  IN  THE  MALE, 

The  causes  of  impotence  may  be— 1.  Physical;  2.  Mental. 

1.  The  physical  causes  are— n.  Too  tender  or  too  advanced 

an  age.       Malformation  or  defect  of  the  penis,    c.  Defect  or 
disease  of  the  testicles,    d.  Constitutional  disease  or  debility. 

a.  Age.— The  earliest  age  recognised  by  law  for  the  marriage  con- 
tract is  14  in  the  male  and  12  in  the  female.  But  the  Ecclesiastical 

Courts  look  rather  to  the  "habit,  strength,  and  constitution  of  the 

parties,"  or  whether  they  be  haUles  acl  mcdrimonium ;  and  the 
common  law  will  hold  infantile  marriages,  duly  solemnised,  valid, 

"  when  the  parties,  on  reaching  the  ages  just  stated,  do  not  demur 

to  the  contract."  .  . 
The  age  of  puberty,  in  both  sexes,  is  subject  to  great  variation. 

It  is  usual  to  recognise  14  years  as  its  earliest  advent  in  the  male, 

but  it  may  first  show  itself  much  later  than  this ;  and  many  cases 

are  recorded  of  large  development  of  the  sexual  organs  in  child- 
hood. Casper  alleges  that  the  power  of  coition  begins  earlier  and 

ceases  later  than  that  of  procreation ;  and  that,  in  Germany,  the 
date  for  the  one  is  about  the  13th,  and  for  the  other  from  the  15th 
to  the  16th  year  (vol.  iii.  p.  258). 

The  signs  of  puberty  are  to  be  sought  for  in  the  build  of  the 
body,  the  voice,  the  growth  of  hair  on  the  pubes,  and  the  de- 

velopment of  the  organs  of  generation.  If  all  the  genital  organs 
have  the  usual  manly  development,  it  is  safe  to  infer  that  complete 
sexual  intercourse  is  possible. 

But  impotency  may  arise  from  old  age  as  well  as  from  immatu- 
rity; hence  one  of  the  questions  raised  in  the  celebrated  Banbury 

Peerage  case — At  what  age  do  the  powers  of  procreation  cease  ? 
In  this  case,  tried  in  the  House  of  Lords,  and  decided  ia  1813, 

the  principal  argument  urged  against  the  claimant  wtis  that  the 
ancestor  under  whom  he  claimed  was  80  years  old  at  the  date  of 
the  birth;  but  Sir  Samuel  Eomilly,  after  stating  that  the  law  of 
England  recognises  no  age,  from  7  upwards,  to  which  is  denied  the 
privilege  of  having  children,  cited,  as  medical  authorities.  Dr. 
Gregory,  of  Edinburgh,  and  Haller ;  of  whom  the  first-named  says 
that  instances  have  been  cited  of  the  retention  of  sexual  vigour  by 
men  upwards  of  100  years  old,  and  that  it  is  not  to  be  doubted 
that  fathers  of  80  are  not  uncommon ;  while  the  second  pro- 

nounces a  man  of  90  to  be  capable  of  procreating.  Parr,  he  added, 
became  a  father  in  his  14-Oth  year.  Lord  Erskine,  following  on 
the  same  side,  cited  the  case  of  Sir  Stephen  Fox,  who  married 
at  77  and  had  a  child  born  to  him  when  he  was  78,  twins  in  the 
following  year,  and  a  fourth  child  when  he  was  81.  The  Attorney- 

General,  Sir  Vicai-y  Gibbs,  who  opposed  the  claimant's  title,  tacitly 
admitted  the  weakness  of  the  objection  on  the  score  of  age  by  shift- 

ing his  argument  to  the  more  secure  ground,  that  age,  though  not 

a  proof  of  impotency,  is  evidence  of  it.  "  The  probability  of  the 
Earl's  begetting  a  child  at  80  is  very  slight,  and  it  is  not  increased 
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by  the  appearance  of  another  child  two  years  later.  Instances  have 
been  adduced  of  .these  extraordinary  births,  but  none  have  been  cited 
in  which  a  man  at  82,  having  begotten  a  son,  had  concealed  the 

birth  of  such  son."  It  is  clear,  then,  that  no  limit  is  fixed  by  law, 
or  can  be  assigned  by  science,  at  which  the  power  of  procreation 
ceases.  Old  age,  provided  it  be  a  robust  old  age,  is  obviously  no 

impediment  to  proci-eation ;  and  there  was  ample  evidence  of  Lord 
Banbury  having  taken  strong  exei'cise  till  within  a  short  period 
of  his  death.* 

The  finding  of  spermatozoa  in  the  bodies  of  several  men  above 
80  years  of  age,  and  of  one  tet.  96,  lends  confirmation  to  the  facts 
founded  on  the  fruitful  marriages  of  old  meu.f 

h.  Malformation  or  defect  of  penis. — The  experiments  of 
Sjjallanzani  and  Rossi  have  shown  that  in  animals  complete  sexual 
intercourse  is  not  necessaiy  to  impregnation,  which  was  found  to 
follow  the  injection  of  semen  by  a  syringe,  while  the  animal  was  in 

heat ;  and  John  Hunter's  ingenious  expedient,  recommended  in  a 
case  of  fistula  in  perineo,  further  proves  that  in  the  human  subject 

the  semen  may  be  introduced  in  the  same  way  dui-ing  the  exist- 
ence of  the  venereal  orgasm  with  the  same  result.  But  the  cases 

to  be  cited  under  the  head  oE  Pregnancy  prove  more  than  this. 
They  show  that  a  female  may  become  pregnant  in  consequence  of 
intercourse  taking  place  in  a  state  of  unconsciousne.ss,  even  when 
attended  by  so  little  injury  to  the  parts  of  generation  as  to  attract 
no  attention  afterwards ;  also  that  pregnancy  may  occur  in  women 

with  hymen  intact.  So  that  neither  the  introduction  of  the  male 

organ  nor  the  venereal  orgasm  is  necessary  to  impregnation.  It 
follows,  then,  that  small  size,  or  partial  mutilation,  of  the  penis  is 
not  to  be  accounted  a  caus3  of  impotence.  Provided  that  what 

exists  or  remains  of  the  organ  is  large  enough  to  admit  of  intro- 
duction within  the  orifice  of  the  vagina,  and  there  be  no  impedi- 

ment to  the' emission  of  semen,  fruitful  intercourse  may  take  place. 
Thus,  the  removal  oE  the  glans  penis ;  of  the  corpora  cavernosa 

(as  in  a  case  quoted  by  Paris,  from  Piazzoni) ;  of  a  large  portion 

of  the  organ  (as  in  the  case  quoted  by  Frank  of  a  soldier  struck  by 

a  musket-ball),  did  not  occasion  impotence.  A  stdl  more  extreme 

case  is  on  record,^  in  which,  after  amputation  of  the  diseased  penis, 

there  was  only  a  very  small  protrusion  of  the  organ  on  pressure, 

and  yet  the  mutilated  patient  became  the  father  of  two  children. 

Amputation  of  the  penis  close  to  its  root  would  in  all  probability 

cause  impotence,  though,  for  the  reasons  already  assigned,  impreg- 
nation might  not  be  impossible.  _  .  , 

The  opposite  malformation,  excessive  development,  whether 

normal  or  a  consequence  of  disease,  though  it_  might  render  com- 

plete intercourse  impossible,  need  not  prevent  impregnation. 

Nor  would  a  malformation  of  the  penis,  m  which  the  urethra 

opens  elsewhere  than  at  the  extremity  of  the  organ,  entail  imp
o- 

tence.   Several  cases  so  malformed  but  not  impotent  are  on  record, 

*  See  Sir  Harris  Nicolas's  Treatise  ou  tlio  Law  of  Adulterine  Bastardy, 
t  See  Oasper,  vol.  iii.  p.  268,  aud  p.  2fll  et  seq.  _ 

1  Mr.  T-Turd  in  •  I-ondou  Med.  aud  Surg.  Journal,  vol.  iv. 
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comprising  instances  in  which  the  malformation  was  hereditaiy, 

and  one  case,  reported  by  Frank,  in  which  it  was  transm
itted 

through  three  generations.  .  , 

When  the  opening  of  the  urethra,  instead  of  being  upon  the 

penis,  is  in  the  perineum,  sexual  intercourse  may  be  rendered 

fruitful  by  the  artificial  introduction  of  the  semen  into  the  vagina 
as  in  Mr.  Hunter's  case.  But  as  in  all  such  cases  the  semen 

ejected  from  the  remote  opening  might  reach  the  vagina,  either 

intentionally  or  by  accident,  it  would  be  unsafe  to  pronounce 

persons  subject  to  such  malformation  to  be  incapable  of  fruitful sexual  intercourse. 

Hypospadians  and  Epispadians  (pp.  34,  35)  are  incapable 
of  complete  sexual  intercourse;  and  to  become  parents  must  be 

assisted  by  artificial  means;*  or  the  discharged  semen  must  in 
some  unexpected  manner  be  conveyed  to  the  sexual  organs  of  the 
female.  The  occurrence  of  cases  of  hereditary  hypospadici  renders 
this  event  probable,  while  at  least  two  cases  of  impregnation  by 
hypospadians  with  the  urethral  orifice  seated  at  the  very  root  oi 
the  penis  establish  it  beyond  a  doubt.  Of  these,  the  case  of  the 

hypospadian  Johanna  K.,  who  became  the  father  of  a  child  simi- 
larly malformed,  is  the  most  striking.f  Of  epispadia,  Casper 

says  that  he  knows  of  no  example  of  impregnation  by  a  man  so 

afflicted ;  while  of  the  two  states  he  says  that  "  of  themselven  " 
they  form  no  reason  for  assuming  an  incapacity  for  procreation  in 
the  absence  of  proof  that  no  semen  could  have  entered  the  vaginal 
canal. 

Congenital  phimosis,  and  a  confinement  of  the  penis  to  the 
scrotum  by  a  peculiar  formation  of  the  integuments,  are  curable 
causes  of  impoteuce.  Severe  strictures,  and  disease  of  the  prostate 
gland,  so  extensive  as  to  prevent  the  expulsion  of  the  semen;  and 
palsy  of  the  muscles  of  the  penis,  complete  the  list  of  the  causes  of 
impotence  which  have  their  seat  in  that  organ. 

c.  Defect  or  disease  of  the  testicles.— The  excision  of  both 
testicles  early  in  life  occasions  impotence ;  but  when  they  are 
removed  after  puberty,  complete  sexual  intercourse  may  take  place 
for  a  time,  and  a  person  so  mutilated  may  even  become  a  father, 
by  virtue  of  the  semen  retained  in  the  vesiculte  seminales.  That 
sexual  intercourse  may  take  place  for  a  considerable  period  after 
the  removal  of  both  testicles  is  proved  by  a  case  related  by  8ii- 
Astley  Cooper.  J  For  about  twelve  months  after  the  loss  of  the 
second  testicle  there  were  emissions  in  coitu  ;  then  sexual  inter- 
course_ took  i^lace  at  distant  intervals,  but  without  emission;  and, 
becoming  less  and  less  frequent,  ceased  at  the  end  of  ten  years. 
Casper,  on  the  authority  of  Peter  Frank,  tells  us  of  four  castrated 
soprano  singers,  who  were  banished  from  a  small  Italian  town  for 
their  many  sexual  misdemeanours.  The  possibility  of  fruitful 
sexual  intercourse  taking  place  after  castration  rests  on  the  dis- 

covery of  apparently  good  semen  in  the  vesiculaj  seminales  at  a 
*  'Ed.  Mud.  and  Suvp;.  .Joiirn.,'  vol.  i.  pp.  43,  132. 

t  Case  by  Traxcl,  cited  in  Oaspcn-'s  Handbook,  vol.  iii.  p.  2.'jO. I  'Med.  Chir.  Kcv.,'  vol.  xviii.  p,  390. 
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considerable  interval  after  the  removal  o£  the  testicles,  as  in  a  case cited  by  Utto ;  on  the  analogy  of  animals  ;  and  on  at  least  one 
instance  in  the  human  subject.  SediUot  cites  a  case,  on  the  autho- rity of  Boyer,  m  which  after  the  removal  of  both  testicles  a  man became  a  father,* 

There  has  been  much  unnecessary  discussion  as  to  the  possibility 
of  a  man  with  only  one  testicle  having  children  ;  but  as  impregna- 

tion cannot  be  supposed  to  depend  on  the  quantity  of  the  semen, we  may  safely  affirm  that  one  sound  testicle  is  to  the  full  as  efficient 
as  two.  Men  whose  testicles  are  situate  in  the  abdomen  or  in 
the  inguinal  canal  are  not  only  capable  of  sexual  intercourse, 
but  (as  in  the  case  of  a  criminal  cited  by  Mahon)  may  earn  a 
character  for  extreme  licentiousness.  The  question  of  their  power 
to  impregnate  will  be  considered  presently.    (See  Sterility.) 

Small  size  of  testicle  is  not  sufficient  ground  for  interring  im- 
potence ;  for  though  there  are  cases  on  record  in  which  it  has 

coincided  with  a  total  absence  of  sexual  desire,  there  is  at  least 
one  well-authenticated  instance  in  which,  both  penis  and  testicles 
being  originally  very  small,  there  were  sexual  desires,  erections 
with  emissions,  gradual  increase  in  size,  and  fruitful  intercourse.f 
The  sufficiency  of  even  a  single  small  testicle  is  supposed  to  have 
been  shown  in  a  case  wliich  occurred  in  the  reign  of  Elizabeth. 
Willimet,  the  first  wife  of  one  John  Bury,  alleged  that  he  was 
impotent ;  and  on  inspection  by  two  physicians  he  was  found  t  j 
have  but  one  testicle,  the  size  of  a  small  bean,  while  she  was  a 
virgin.  Od  this  and  other  circumstantial  evidence,  the  Ecclesias- 

tical Court  annulled  the  marriage.  But  Bury  took  a  second  vvifc, 
by  whom  he  had  a  son,  and,  on  his  legitimacy  being  called  in 
question,  the  common  lawyers  were  unanimously  of  opinion  that 
the  Ecclesiastical  Court  had  been  misled,  and  pronounced  the  first 
marriage  valid  notwithstanding.  J 

Of  the  diseases  which  affect  the  testicle.^,  and  cause  impotence, 
the  wasting  that  sometimes  follows  attacks  of  cynauche  parotidea 
is  the  chief.  Podere  witnessed  several  such  cases  in  deserter.? 
condemned  to  labour  on  the  canal  at  Aries,  and  Larrey  in  many 
soldiers  of  the  array  of  Egypt.  The  testes  lose  their  sensibility, 
become  soft,  and  shrink  to  the  size  of  a  white  Erench  bean,  and, 
when  both  are  affected,  the  beard  grows  thin,  the  intellect  fails, 
and  impotence  results.  Larrey  could  not  trace  the  disease  to 
previous  attacks  of  gonorrhoBa,  but  attributed  it  to  the  use  of  the 
br.indy  of  dates. 

Elephantiasis  and  malignant  diseases,  such  as  scirrhus  and 

medullary  sarcoma,  may  also  lead  to  the  same  result;  but  it 
would  not  be  safe  to  pronounce  in  favour  of  impotence  except 
where  the  entire  structure  of  both  testicles  is  affected. 

Congenital  scrotal  hernia,  long-standing  inguinal  hernia,  and 
tumours  of  large  size  involving  the  genital  organs,  or  affecting  the 

*  Sfcdillot's  '  Miinual,'  p.  17. 

t  AVilson  :  'Lnctiu-es  on  the  Uruviry  and  Gcuital.Orgaus,'  p.  4-21. 
t  Ilargravu's  'State  Trials,'  vol  x.  p.  '24. 
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lower  part  of  the  abdomen  or  ujDper  part  of  the  thighs,  may  con- 
stitute mechanical  impediments  to  sexual  intercourse. 

fZ.  Constitutional  disease  or  debility. — Diseases  which 
occasion  extreme  debility  may  become  causes  of  impotence  (tem- 

porary or  permanent),  through  the  weakness  to  which  they  give 
rise.  There  must  always,  however,  be  great  difficulty  in  detei'min- 
ing  the  degree  of  debility  or  exhaustion  from  disease  or  from  age 
and  natural  decay  which  entails  impotence. 

But  the  diseases  most  likely  to  occasion  impotence  are  those 
that  affect  the  nervous  centres,  especially  diseases  of  the  spinal 
cord,  whether  arising  from  internal  cause  or  fi-om  mechanical 
injury.  The  spinal  cord  may,  however,  be  the  seat  of  extensive 
degeneration,  giving  rise  to  marked  impairment  of  locomotion, 
without  entailing  impotence.  But  complete  paraplegia  is  usually 
attended  by  complete  loss  of  sexual  power,  though  erections  some- 

times occur  either  spontaneously  or  by  reflex  irritation ;  again, 
after  partial  recovery  from  paraplegia,  the  power  of  fruitful  sexual 
intercourse  has  been  restored.*  In  the  early  stage  of  locomotor 
ataxy,  depending  on  degeneration  of  the  posterior  columns  of  the 
cord,  there  is  often  increased  sexual  desire  and  power ;  but  this 
often,  though  not  always,  gives  way  to  complete  impotence  as  the 
disease  progresses.  In  the  case  of  Bagot  v.  Bagot  (Irish  Probate 
Court,  1878)  the  question  of  the  sexual  capacity  of  an  ataxic  arose  ; 
and  Dr.  Eadclifle  testified  to  having  himself  seen  cases  of  ataxy 
in  which  sexual  capacity  and  fruitfulness  were  retained.  In  hemi- 

plegia from  cerebral  disease  there  does  not  appear  to  be  any  direct 
impairment  of  sexual  capacity,  and  that  fruitful  sexual  intercourse 
may  take  place  within  a  few  weeks  of  a  well-marked  attack  of 
hemiplegia  is  proved  by  the  cases  adduced  on  the  occasion  of  the 
trial  of  Legge  v.  Edmonds. 

Case  of  Legge  v.  Edmonds.— The  following  is  a  careful 
summary  of  the  facts  of  this  case,  which  are  interesting  in  a 
medico-legal  point  of  view.  Mr.  Legge,  of  Newent,  married August  25, 1835,  and  died  June  24,  1844.  His  wife  was  delivered 
of  a  daughter  March  23, 1837,  and  again  of  a  daughter  October  30 
1844,  bemg  four  months  after  the  death  of  Mr.  Legge.  The  first 
child  attained  the  age  of  2  years;  the  second  survived  four 
years.  The  legitimacy  of  the  second  child  was  called  in  question 
partly  on  account  of  the  state  of  health  of  Mr.  Legge  at  the  date 
of  conception,  and  partly  in  consequence  of  the  alleged  adultery  of 
Mrs.  Legge  with  the  defendant,  to  whom  she  was  subsequently 
married,  and  by  whom  she  had  children.  Mr.  Legge  was  an 
athletic  man  and  free  liver,  occasionally  drinking  to  excess,  but not  an  habitual  drunkard.  On  November  4,  1843,  when  about 
3.J  or  3b  years  of  age,  he  had  a  well-marked  apoplectic  seizure with  loss  of  speech  and  hemiplegia  of  the  right  side,  for  which  he 
was  actively  treated,  and  was  so  far  recovered  by  November  27, 

E 
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little  more  than  tlircc  wcoLs  from  the  date  of  the  attack,  as  to cease  taking  mediciue.  The  hired  nurse  left  him  at  the  end  of 
five  weeks.  After  the  lapse  of  a  week  his  speech  was  partially 
restored ;  he  left  his  bed  at  the  end  of  a  fortnight ;  came  down- 

stairs at  the  end  of  the  third  week ;  and  by  the  end  of  the  fourth 
week  he  was  walking  in  the  town,  and  drank  tea  out.  At  or  about 
this  period  he  was  seen  walking  about  by  more  than  one  witness. 
On  December  7  (little  more  than  a  month  after  the  attack)  he  went 
to  Ledbury  in  a  gig,  driving  himself  part  of  the  way,  and  signed 
his  name  at  the  bank,  taking  his  hand  out  of  a  sling  for  the  pur- 

pose. On  December  27  he  transacted  business  as  usual,  and  wrote 
his  name.  He  dined  out  near  Newent  before  Christmas-day,  and 
rode  on  horseback  before  the  end  of  the  year.  On  January  6  he 
visited  Gloucester,  aud  had  transactions  with  several  tradesmen. 
Before  the  end  of  the  month  he  supped  there,  and  opened  oysters, 
and  on  the  31st  attended  a  meeting,  at  which  he  took  off  his  coat 
and  challenged  one  of  the  company  to  fight.  The  most  conclusive 
evidence  was  brought  forward  to  prove  that  between  the  end  of 
November  1843  and  the  end  of  January  1844  he  had  repeatedly 
transacted  business,  written  his  name,  walked  about  without  sup- 

port, driven  a  gig,  ridden  on  horseback,  and  leaped  hurdles,  gone 
out  shooting,  and  killed  game.  It  was  also  proved  by  the  testimony 
of  several  witnesses  that  he  had  so  far  recovered  before  the  end  of 
January  as  to  seem  in  perfect  health.  He  had  no  new  attack  of 
illness  till  February  28.  His  death  in  the  June  following  was 
attributed  to  a  general  break  up  of  the  system,  following  dropsy 
and  disease  of  the  liver. 

From  the  foregoing  summary,  carefully  compiled  from  the  notes 
of  Mr.  Charles  Jones,  solicitor  for  the  defence,  it  appears  that  there 
were  no  medical  grounds  for  assuming  incapacity  for  fruitful  sexual 

intercourse  at  the  end  of  January,  the  presumed  date  of  the  con- 
ception of  the  daughter  whose  legitimacy  was  contested.  The 

adverse  opinion  of  Drs.  Taylor  and  Carpenter  was  based  on  other 
than  medical  considerations.  The  inquiry,  commenced  at  Chel- 

tenham, was  continued  in  London,  when  the  oiDinion  previously 

expressed  by  Dr.  Semple,  Mr.  "Walsh,  and  Dr.  Guy  was  confirmed by  Drs.  F.  Bird  and  Blundell,  and  the  following  facts  were  given 
ill  evidence : — 1.  E.  K.,  Eot.  58,  when  33  years  of  age  had  a 
well-marked  attack  of  hemiplegia  of  the  right  side,  which  has  left 
him  lame  and  with  his  speech  slightly  affected.  He  alleges  that 
he  had  connection  with  his  wife  within  a  week  of  his  seizure,  that 

his  sexual  powers  have  not  been  impaired,  and  that  since  the  attack 
he  has  had  three  children  always  considered  his  own.  His  wife 

gives  three  weeks  as  the  extreme  limit  of  time  after  the  attack  at 
which  connection  took  place.  The  facts  of  this  case  were  confirmed 

by  Mr.  Wetherfield,  of  Covent  Garden,  who  added  that  he  had 
known  other  cases  of  hemiplegia  patients  begetting  children. 

2.  W.  D.,  a3t.  32,  had  an  attack  of  hemiplegia  of  the  right  side 

at  the  early  age  of  26,  and  a  second  when  28  years  old. 

Intercourse  took  place  within  a  fortnight  of  the  first  attack ;  and 
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there  have  been  three  chiidreu,  of  whom  the  first  was  born 

about  eighteen  months  from  the  first  seizure.  "Neither  husband nor  wife  had  any  doubt  that  the  children  were  their  own.  In 
both  these  instances  the  recovery  was  less  complete  than  that  of 

Mr.  Legge.* 
Certain  drugs,  taken  in  single  large  doses,  or  used  habitually  in 

excess  for  long  periods,  such  as  opium,  spiiituous  liquors,  and 
tobacco,  may  give  rise  to  impotence.  Other  substances  of  les^ 
power,  such  as  camphor,  coffee,  and  nitre,  have  been  mentioned  as 
causes  of  impotence,  but  probably  with  iusufScient  reason. 

Masturbation  and  early  and  excessive  sexual  indulgence  are  also 
acknowledged  causes  of  impotence. 

2.  Mental  causes. — E.xcessive  passion,  timidity,  apprehension, 
superstition,  fear,  aversion,  and  disgust  have  been  known  to 
occasion  impotence.  With  the  exception  of  the  last-named 
emotions — aversion  and  disgust — the  rest  are  transitory,  and 
curable.  That  impotence  with  one  female  is  not  inconsistent 
with  sexual  ability  in  respect  to  others  is  proved  by  the  case  of 
John  Bury,  already  referred  to,  as  well  as  that  of  the  Earl  of 
Essex,  who  admitted  his  inability  to  know  the  Countess,  but  denied 
his  impotence  as  to  otlier  fomales.f 

II.  IMPOTENCE  IN  THE  FEMALE. 

The  causes  which  prevent  sexual  intercourse  in  the  female  are — 
1.  Narrowness  of  the  vagina,  existing  in  all  subjects  before 
puberty,  and  in  rare  instances  in  the  full-grown  adult.  In  the 
latter,  the  defect  may  be  remedied  by  emollients  and  cautious  dila- 

tation. 2.  Adhesion  of  the  labia  from  inflammation,  and 
obliteration  of  the  vagina  from  the  same  cause.  .3.  Absence  of 
the  vagina,  accompanied  in  some  cases  by  absence  of  the  uterus. 
4.  Imperforate  hymen.  This  often  belongs  to  the  class  of 
curable  causes.  5.  Tumours  in  the  vagina,  such  as  polypi, 
scirrhous  formations,  prolapsus  uteri,  and  prolapsus  vesicfB.  There 
are  other  causes  which  render  sexual  intercourse  so  diiEcult  or 
painful  as  to  deserve  mention  in  connection  with  this  subject.  Of 
these  the  most  important  are— unusual  shortness  of  the  vagina ; 
inflammatory  or  malignant  diseases  of  the  vagina  or  uterus; 
extreme  sensibility  or  vaginismus;  a  fistulous  communication 
between  the  vagina  and  rectum,  and  internal  piles.  Of  these  some 
are  obviously  curable,  others  admit  of  no  relief. 

Sterility. — This  may  occur  both  in  women  n,nd  in  men.  In 
women  some  of  the  physical  causes,  such  asabsence  of  the  uterus, 
closure  of  the  neck,  or  of  the  Fallopian  tubes,  may  escape  detection 
during  life.  There  are  also  curable  causes  of  sterility,  such  as 
profuse  discharges,  menorrhagia  and  leucorrhoea,  and  alterations 

*  Tho  reader  will  find  n  full  account  of  tin's  case,  difforiug  in  some  material points  from  tlio  preceding,  and  not  comprising  tho  cases  of  E.  K.  and  W.  D. 
in  J  ,aylor'.s  '  Medical  Jurisprudence,"  sixth  edition,  p.  (175.  ' 

t  Soo  Hargrave's  '  State  Trials,'  vol.  i.  p.  315  ;  or  abstract  by  Beck,  p.  54.  , E  2 
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in  IKe  secretions  of  the  vagina  and  uterus ;  *  as  well  as  causes 
little  understood,  but  proved  to  exist  by  the  fact  that  women 
sterile  with  one  husband  have  become  fruitful  with  another.  Pro- 

miscuous intercourse,  another  acknowledged  cause,  is  not  a  per- 
manent one,  as  is  shown  by  the  fruitfulness  of  married  convicts 

who  have  been  previously  prostitutes. 
Sterility  in  men  is  more  interesting  in  a  physiological  than  in  a 

medico-legal  point  of  view.  It  is  certainly  present  in  many  men 
who  are  capable  of  complete  sexual  intercourse,  and  in  others  in 
whom  there  is  complete  mechanical  intercourse  without  emission. 
Mr.  Curling  recognises  three  causes  of  male  sterility — malposition 
of  the  testicles,  obstructions  in  their  excretory  ducts,  and  impedi- 

ments to  the  escape  of  the  seminal  fluid.  The  second  of  these 
causes  may  be  brought  about  by  double  epididymitis  following 
gonorrhcea,  and  by  scrofulous  and  malignant  degeneration  affect- 

ing both  sides;  also  by  congenital  absence  of  the  vasa deferentia. 
The  third  cause  may  be  induced  by  stricture  of  the  urethra, 
causing  the  semen  to  regurgitate  into  the  bladder ;  also  by  other 
diseases  giving  rise  to  like  impediments.  The  first  cause  is  the 
most  interesting,  for  it  appears  to  entail  sterility  without  causing 
impotence.  Mr.  Curling  gives  a  table  containing  nine  cases  (four 
of  his  own  observing),  in  2  of  which  both  testicles  were  in  the 
abdomen,  in  2  one  or  other  was  there,  in  2  both  in  the  groin,  the 
others  being  mixed  cases ;  and  in  all  these  cases  there  was  sterility, 
and  the  semen,  on  examination,  was  found  destitute  of  spermatozoa. 
On  the  other  hand,  in  three  cases  of  non-descent  of  both  testicles, 
by  Mr.  Poland,  Mr.  Cock,  and  Mr.  Durham,  the  men  were  married 
and  the  reputed  fathers  of  children.  Two  of  them  had  married 
twice,  and  one  had  children  by  both  wives.  Mr.  Curling,  relying 
on  the  ascertained  sterility  of  many  of  these  cryptorchids, 
coupled  with  the  absence  of  spermatozoa,  and  attaching  due 
importance  to  analogous  observations  on  animals,  is  disposed 
to  call  in  question  the  claims  to  paternity  in  these  cases.  But  as, 
in  order  to  do  so,  it  would  be  necessary  to  suppose  the  most 

improbable  coincidence  of  four  wives  unfaithful  with  three 

cryptorchids,  the  safest  course  is  to  adopt  the  author's  own admission:—"!  see  no  valid  reason  why  there  should  not  be 

exceptions."  The  rule  must  be  held  to  be  established.t  Casper 

says  of  this  class  of  persons,  "Experience  proves  that  crypt- 
orchids are  perfectly  capable  of  procreation,  and  there  are, 

d  priori,  no  physiological  reasons  for  doubting  this."    (Vol.  iii. p.  256.)  .  .  .  f     11  1 
Directions  for  conducting  examinations  m  cases  ot  alleged 

impotence  :—  ,  ,  .,    p  ,   i  2.  j.  t 
1.  Note  the  age,  general  appearance,  habit  of  body,  and  state  ot 

»  M.  Donn(5  has  shown  that  these  secretions,  in  females,  apparently  in  good 

health"  are  sometimes  such  as  instantlj'  to  destroj'  the  spnrmiitozoa. 
t  Observations  on  Sterility  in  Man,  with  cases.  By  1.  B.  Curling,  r.U.b., 

Surgeon  to  the  London  Hospital,  &c.  'British  and  loreiga  Medico- Chu-ur
- 

gical  Keview,'  April_1864. 
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53 healtb  of  the  person  complained  of,  and  ascertain  what  diseases  be 

or  she  may  have  previously  laboured  under. 
2.  Examine  the  sexual  parts  with  great  care;  ascertain  their 

degree  of  development,  and  explore  such  openings  or  canals  as  may 

be~discovered,  by  the  sound  or  catheter.  Ascertain  the  condition of  the  urethra  of  the  male,  and  the  state  of  the  prostate. 

3.  No  gross  or  indelicate  manipulations  need  be  practised,  nor 
artificial  stimulus  employed. 

4  These  examinations  can  only  be  safely  entrusted  to  skilful 
and  experienced  medical  men.  The  examination  of  females  should 
be  conducted  by  accoucheurs,  the  jury  of  matrons  being  obvioiisly 
incompetent. 

RAPE. 

Rape,  which  was  formerly  a  capital  offence,  is  now  a  felony,  and 
entails  penal  servitude  for  life  as  its  maximum  punishment,  as  does 
also  the  carnal  knowledge  of  any  girl  under  13  years  of  age.  The 
carnal  knowledge  of  any  girl  between  the  ages  of  13  and  16  is  a 

misdemeanour,  and  punishable  by  two  years'  imprisonment  with  or 
without  hard  labour.  Indecent  assaults  on  females  and  attempts 
on  girls  under  13,  as  also  carnal  knowledge,  or  attempts  at  such,  on 
female  idiots  or  imbeciles,  are  punishable  by  imprisonment  for  two 
3'ears  with  or  without  hard  labour  (48  and  49  Vict.  c.  69,*  amend- 

ing 24  and  25  Vict.  c.  100,  and  repealing  38  and  39  Vict.  c.  94.) 

Rape  being  defined  as  "  the  carnal  knowledge  of  a  "woman 
forcibly  and  against  her  will,"  a  question  has  arisen  as  to  the 
meaning  oE  the  term  carnal  kuowledge,  and  whether  it  implies 
penetration  and  emission,  or  penetration  only.  Though  this  diffi- 

culty might  be  supposed  to  have  been  set  at  rest  by  the  9th  of 
Geo.  IV.,  chap.  31,  which  distinctly  provides  that  neither  in  cases  of 
rape  nor  in  offences  contra  naturam  shall  it  be  necessary  to  prove 
the  actual  emission  of  seed,  but  that  the  carnal  knowledge  shall  be 
deemed  complete  upon  proof  of  penetration  only,  much  difference 
of  opinion  continued  to  exist  among  legal  writers,  and  conflicting 
decisions  were  given  from  the  bench,  till  at  length  it  came  to  be 
understood  and  universally  admitted  that  proof  of  emission  is  not 
required.  A  question  was  next  raised  as  to  the  meaning  of  the 
word  "  penetration,"  and  it  was  at  length  decided,  after  further conflict  of  legal  opinions  and  decisions,  that  any  introduction  of 
the  male  organ  within  the  vulva  constitutes  penetTation.f 

The  least  possible  introduction,  then,  of  the  male  organ  within 
the  vulva,  even  short  of  the  rupture  of  the  hymen,  and  without 
emission,  constitutes  a  rape,  if  done  forcibly  and  against  the  will 
of  the  female.  Hence  the  facts  to  be  established  are  :~1.  Forcible 
penetration,  in  this  limited  sense  of  the  term ;  and,  2.  In  the  case 

"  This  Act  coutiiins  new  provisions  agaiust  procuratiou,  abduction,  and  the .adiiiiiiistratiou  of  drugs  with  iutcnt  to  stupefj'  victims  for  purposes  of  carual 
coiiuection.  '  -  ■ , : 

t  See  Arclibold's  '  rieadins^  and  Evideucc  iu  Cniniual  Cases.' 
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of  females  above  13  years  of  age,  that  the  force  was  used  against 
the  will  of  the  complainant.  We  have  to  deal,  therefore,  with  the 
question  of  penetration — in  other  words,  the  pMjsical  sir/ns  of  rape ; 
and  the  question  of  consent.  It  is  in  deciding  the  first  question 
that  medical  evidence  is  most  obviously  required. 

PHYSICAL  SIGNS  OF  RAPE. 

As  the  law  makes  no  distinction  between  married  and  single, 
chaste  and  unchaste,  and  does  not  limit  the  time  after  the  alleged 
commission  of  the  oflence  at  which  an  accusation  may  be  preferred, 
the  examination  of  the  female  may  have  to  be  made  under  very 
different  circumstances  in  different  cases. 

Though,  as  the  meaning  attached  to  the  term  penetration  shows, 
it  is  not  necessary  to  prove  the  existence  of  any  definite  amount  of 

injury  (as,  for  instance,  the  mptui-e  of  the  hymen  where  there  has 
been  no  previous  sexual  intercourse),  the  medical  man  should  make 
a  minute  and  careful  examination  of  the  parts  of  generation,  so  as 
to  be  able  to  give  a  clear  description  of  the  injury  they  have 
sustained.  And  though  the  fact  of  emission  need  not  be  proved, 
the  discovery  of  semen  on  the  person  of  tlie  female,  or  on  her  dress, 
must  obviously  be  of  the  ̂ ^tmost  importance. 

The  duty  of  the  medical  man  when  called  on  to  examine  the 
person  of  a  female  said  to  have  been  violated  will  therefore  be  to 
examine :  1.  The  parts  of  generation,  with  a  view  to  an  exact 
description  of  the  injury  they  have  sustained  ;  2.  The  body  and 
Ifmbs  in  order  to  discover  bruises,  scratches,  or  other  evidence  of 
resistance  to  the  alleged  violence ;  3.  The  linen  worn  by  the  female 
at  the  time  of  the  alleged  rape,  in  search  of  spots  of  semen  or  of 

blood,  and,  in  some  cases,  of  other  discharges.  It  may  also  be 
necessary  to  examine  the  person  and  linen  of  the  accused. 

1.  The  parts  of  generation. — Before  considering  the  injuries 

these  parts  may  sustain,  it  will  be  necessary  to  inquire  into  the 

value  of  the  hymen,  and  of  other  alleged  signs  of  virginity;  for  the 

crime  of  rape  is  most  frequently  committed  on  a  female  who  has  not 

previously  had  sexual  intercourse ;  and  it  is  usual,  in  the  case  of 

adult  females,  to  endeavour  to  rebut  the  charge  of  rape  by  alleging 

previous  unchastity— a  question  on  which  the  medical  examiner 
may  have  to  express  an  opinion. 

The  hymen.— Strange  as  it  may  seem,  the  very  existence  of 

this  membrane  has  been  disputed ;  and  Male,  Beck,  and  Devergie 

give  lont^  lists  of  those  who  affirm  and  of  those  who  deny  its 

existence";  but  the  former  have  the  advantage,  both  in  numbers ai  d  authority.  ,  .    ,  p      i  •.     t  i 

Orfila  in  more  than  200  subjects  he  examined,  found  it  uniiormly 

present.'  Gavard  found  it  in  the  foetus,  in  the  new-born  infant,  in 
young  women  from  23  to  25  years  of  age,  and  in  one  of  oO.

 

teennach,  of  Marseilles,  saw  it  in  a  woman  ot  bO.  Devergie  
found 

it  invariably  present  in  new-born  infants,  and  met  with 
 it  in 

women  of  different  ages  exposed  at  the  Morgue,  of  whom  one  
was 
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(jo  and  another  72.  The  same  author  twice  observed  the  hibia 

minora  united  through  their  whole  extent,  leaving  a  small  aperture 

above  corresponding' to  the  meatus  urinarius ;  and  once  he  found 
the  vagina  closed  by  a  false  membrane  within  the  labia  minora, 

having"  a  perfect  hymen  behind  it.  Devergie  concludes,  from  a 
careful  review  of  all  his  authorities,  that  the  hymen  is  recog- 

nisable by  marked  characters  in  99  cases  out  of  100  and  he  traces 

the  differences  of  opinion  respecting  it  to  variations  in  its  form  and 

size.* 
The  hymen  is  usually  found  as  a  semilunar  fold,  bounding  the 

entrance  of  the  vagina  below,  and  losing  itself  behind  the  labia 
minora  in  the  circumference  of  the  orifice.  But  it  sometimes 
assumes  the  form  of  a  circular  membrane,  with  a  central  aperture 
adherent  by  its  entire  circumference  or  with  a  small  opening 
above,  corresponding  to  the  meatus  urinarius.  A  most  unusual 
form  is  that  of  filaments  of  mucous  membrane  uniting  the  carun- 
cala3  myrtiformes. 

Tiie  hymen,  comparatively  small  at  birth,  enlarges  by  degrees, 
and  especially  about  the  period  of  puberty,  when  its  free  edge 
becomes  relas:ed  and  thrown  into  folds,  and  these,  when  ruptured, 
give  rise  to  those  small  pyramidal  tubercles,  from  three  to  six  in 
numbei',  known  as  the  caruncidce  myrtiformes,  which  may  there- 

fore be  taken  as  marks  of  the  previous  existence  of  the  hymen. 
The  recent  destruction  of  the  hymen  proves  the  recent  use  of 

foi-ce;  and  if  there  are  other  marks  of  violence  on  the  parts  and 
on  the  person  of  the  female,  there  can  be  no  reasonable  doubt  of 
the  commission  of  a  rape,  as  far  as  that  crime  admits  of  being 
proved  by  physical  signs. 
When  the  destruction  of  the  hymen  is  recent,  the  carunculaa 

myrtiformes  are  found  swollen  and  inflamed;  but  they  gradually 
wither  and  shrink  with  time. 

This  absence  of  the  hymen,  and  substitution  of  carnncuItB, 
must  not  be  taken  as  proof  that  the  female  had  had  previous 
sexual  intercourse,  for  the  membrane  may  be  otherwise  destroyed : 
from  within,  if  the  aperture  be  small,  by  the  first  menstrual  flux, 
or  by  the  accumulation  of  other  discharges;  from  without,  by 
accident,  or  by  foreign  bodies  purposely  introduced;  also  by  dis- 

ease. It  may  even  be  originally  wanting,  as  in  a  case  related  by 
Capuron. 

On  the  other  hand,  the  presence  of  the  hymen  cannot  be  ac- 
counted a  certain  sign  of  chastity ;  for  it  has  remained  intact  after 

sexual  mtercourse,  and  even  after  the  birth  of  children.  Ambrose 
Pare,  Euisch,  Osiander,  Nagele,  Capuron,  Baudelocque,  and  others 
give  cases  of  mothers  in  whom  it  was  ruptured  by  the  child,  or 
divided  by  the  knife ;  and  Tolberg,  on  the  authority  of  the  elder 
Meckel,  cites  the  case  of  a  woman  in  whom  the  hymen  was  pre- 

served circular  and  tense  after  the  birth  of  a  foetus  of  five  months, 
enveloped  m  all  its  membranes.    Still,  a  perfect  hymen,  with  the 

'.     •  Consult  Devergie,  '  Des  Atteiitnts  h  la  Piulour." 
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parts  of  generation  and  the  breasts  conforming  to  the  virgin  type, 
affords  a  strong  presumption  of  chastity. 

Besides  the  intact  condition  of  the  hymen,  or  its  recent  rupture, 
other  signs  of  virginity  have  been  enumerated,  such  as  the 
fresh  colour,  firmness,  and  elasticity  of  the  labia,  the  integrity  of 
the  fourchette,  the  narrow  and  rugose  state  of  the  vagina,  a  plump 
clastic  condition  of  the  breasts,  the  difficulty  and  pain  attending 
intercourse,  and  the  How  of  blood.  But  all  these  signs  are__ 
fallacious.  This  condition  of  the  labia  is  not  always  destroyed  by 
repeated  intercourse,  and  in  the  state  of  the  breasts  many  widows 
and  mothers  may  compare  with  undoubted  virgins.  The  fourchette 
may  remain  unruptured  after  repeated  intercourse,  and  even  after 
child-bearing ;  and  the  narrow  and  constricted  vagina  is  not  only 
not  peculiar  to  virgins,  but  may  be  imitated  by  the  use  of  astrin- 

gents, while  the  opposite  state  naturally  present  during  the  men- 
strual period  may  be  induced  by  profuse  menstrual  or  leucorrhceal 

dischai"ges.  The  pain  attending  a  first  connection  and  hajmor- 
rhage  are  still  more  fallacious,  as  both,  may  occur  from  relative 
disproportion. 

That  the  fact  of  pi-evious  sexual  intercourse  is  not  easy  to  ascer- 
tain, and  that  the  usual  signs  of  virginity  may  remain  after  loug 

habits  of  unchastity,  is  well  illustr.ated  by  the  following  case  :* — 
Two  young  women  of  genteel  appearance  were  attacked  in  the 

public  streets  by  some  young  men,  who  told  the  passers-by  that 
they  were  no  better  than  common  prostitutes.  Certain  good- 

natured  persons  resented  this  conduct,  and  took  the  girls'  part ; 
and  a  complaint  was  lodged  on  their  behalf  against  their  defamei's, 
who  were  summoned  before  a  magistrate.  The  defendants  pleaded 

a  justification ,■  while  the  females,  on  the  contrary,  stoutly  insisted 
on  their  purity,  and  even  offered  to  submit  to  an  inspection  by  a 
medical  examiner,  which  the  opposite  party  dared  them  to  do.  A 
sworn  inspector,  clever  and  conscientious,  was  appointed  by  the 
magistrate,  and  reported  that  it  was  totally  out  of  his  power  to  say 

anything  certain  as  to  one  of  the  females  ;  she  might  or  might  not 
be  a  virgin  ;  but  that  the  other  had  probably  had  some  intercourse 

•  with  men,  though  he  could  not  assert  the  fact  positively.  Yet  it 

subsequently  came  out  that  these  young  women  had  actually  been 
for  some  time  on  the  registers  of  the  police,  and  had  both  had 

repeated  attacks  of  venereal  disease. 

The  physical  signs  of  rape  consist  in  marks  of  violence  on  the 

oro-ans  of  generation,  proportioned  to  thelorce  employed,  the  resist- 
ance offered,  and  the  relative  disproportion  of  the  parts.  In  the 

adult  virgin  (after  complete  penetration)  the  hymen  would  be 

ruptured,  the  fourchette  might  be  torn,  and  the  parts  would Jbe 

covered  with  blood.  In  young  children  there  may  be  no  destruc- 

tion of  the  hymen,  and  no  hiBmorrhage,  but  bruismg  of  the  externaL 

organs  After  some  hours,  there  will  be  marks  of  recent  infla
m- 

mation, with  increased  heat  and  swelling,  with  profuse  discha,rge 

♦  rarcut-Duclaatc'lft,  '  La  rrostiliitiou  ikus  la  Villc  do  Tari.-;.' 
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at  first  of  mucus  tinged  with  blood,  then  of  a  mii co-
pur ule at  fluid, 

of  a  ffveenish-yellow  colour  and  glutinous  character.       ^    ,    ,  , 

Such  are  the  appearances  wheu  the  injuries  are  recen
t ;  but  at 

the  end  of  three  or  four  days  the  inflammation  will  s
ubside,  the 

parts  may  heal,  and  no  trace  of  the  injury  may  re
main,  ihe 

iuiuries  inflicted  cause  a  difficulty  in  walking,  and  a  peculiar  ga
it, 

which  lasts  for  a  day  or  two  in  the  adult,  but  longer  in  c
hildren 

who  have  been  much  injured.  There  is  also  complaint  ot  pain  m 

micturition,  and  sometimes  in  relieving  the  bowels. 

^  The  marks  of  violence  are,  cmteris  yaribus,  less  distinct,  and  the 

resulting  inflammation  less  intense,  in  women  who  have  had  sexual
 

intercourse,  have  borne  children,  are  at  the  menstrual  period,  or 

sufi"ering  from  any  profuse  discharge. 
These  injuries  to  the  parts  of  generation  may  exist  and  yet  no 

rape  have  laeen  committed ;  for  a  first  intercourse,  with  full  consent, 

oTa  great  disproportion  of  parts  in  one  accustomed  to  sexual  inter- course, would  give  rise  to  the  same  appearances. 

Injuries  to  the  organs  of  generation  have  also  been  fraudulently 

produced,  in  order  to  support  a  charge  of  rape.  Fodere  cites  a 
case  in  which  inflamed  spots  were  produced  by  the  pressure  of  a 
coin. 

Appearances  resembling  those  due  to  violence  may  also  be  occa- 
sioned by  disease,  as  was  first  shown  by  Dr.  Percival  in  the  case 

of  Jane  Hampson,  fet.  4,  admitted  an  out-patient  of  the  Manchester 
Infirmary,  February  11,  1791.    The  mother  stated  that  the  child 

first  complained  of  pain  in  making  water  the  day  before,  and  that, 
on  examining  the  parts,  she  was  surprised  to  find  them  highly 
inflamed,  sore,  and  painful.     The  child  had  slept  two  or  three 

nights  in  the  same  bed  with  a  boy  14  years  old,  and  had  com- 
plained of  being  very  much  hurt  by  him.     Leeches  and  other 

external  applications,  with  appropriate  internal  remedies,  were 
prescribed  ;  but  the  child  grew  weaker,  and  died  on  the  ninth  day 

after  her  admission.    A  coroner's  inquest  was  held,  prior  to  which 
the  body  was  inspected,  and,  tlie  abdominal  and  thoracic  viscera 
being  found  free  from  disease,  Mr.  Ward,  the  surgeon  in  attend- 

ance, gave  it  as  his  opinion  that  the  death  was  caused  by  external 
violence.    A  verdict  of  murder  was  accordingly  returned  against 
the  lad.    Not  many  weeks,  however,  elapsed  before  several  similar 
cases  occurred,  in  which  there  was  no  suspicion  of  external  violence, 
and  some  in  which  it  was  certain  that  it  had  not  been  offered.  A 
few  of  these  patients  died.    Mr.  Ward  was  convinced  that  he  had 
been  mistaken,  and  informed  the  coroner  of  his  reasons  for  changing 
his  opinion.    Accordingly,  when  the  boy  was  called  to  the  bar  at 
Lancaster,  the  jury  were  told  that  the  evidence  adduced  was  not 
sufficient  to  convict ;  that  the  trial  of  the  case  would  give  rise  to 
much  indelicate  discussion.    The  jury  acquitted  the  prisoner.  The 
case  of  Jane  Hampson  had,  according  to  Dr.  Percival,  been  one  of 
a  group  of  cases  of  a  typhus  fever,  accompanied  with  a  mortifica- 

tion of  the  pudenda.* 
o  '  Medical  Ethics,'  pp.  103  and  231.  . 
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Mr.  KiQder  Wood  hua  described  a  similar  complaint.  Febrile 
symptoms,  lasting  for  about  three  days,  were  followed  by  dysuria, 
and  enlargement  and  dusky  inflammation  of  one  or  both  labia! 
extending  to  the  clitoris,  nymphEO,  and  hymen.  Ulceration  and 
progressive  destruction  of  the  external  organs  succeeded.  The 
disease  seemed  to  be  a  peculiar  kind  of  eruptive  fever,  and  proved 
very  fatal.* 

Lawrence,  in  his  '  Surgical  Lectures,'  also  described  a  peculiar  in- 
flammation of  the  external  organs  of  children,  as  not  only  serious 

in  itself,  but  apt  to  be  mistaken  for  syphihs,  so  as  to  give  rise  to  the 
suspicion  of  ill-usage  :  in  some  instances  to  legal  proceedings. 
The  disease  attacks  young  subjects  of  from  4  to  10  years  of  age ; 
the  labia  and  external  organs  assume  a  deep  dusky  red  colour, 
and  become  the  seat  of  foul  ulcers,  with  a  tawny  grey,  and  some- 

times an  actual  sloughing  surface,  attended  with  a  thin  foetid 
discharge,  with  feverishness,  restlessness,  great  pain,  and  very 
considerable  disturbance  of  the  health.  The  ulcers  have  characters 
totally  different  from  those  of  any  primary  venereal  sore.  Law- 

rence had  to  give  evidence  in  the  case  of  a  child  suffering  from 
this  affection,  who,  in  consequence  of  professional  opinions  that  it 
was  venereal  disease,  was  interrogated  into  the  idea,  suggested 
and  strongly  entertained  by  the  parents,  that  a  certain  youth  had 
done  something  or  other  to  her.  He  was  taken  to  Bow  Street, 
examined,  and  tried  at  the  Old  Bailey. 

Wilde  describes  a  like  affection  of  the  parts  of  generation  of 

young  children  in  connection  with  leucori-hoeal  ophthalmia,  and 
proves  that  both  affections  are  contagious.f 

These  forma  of  disease,  it  should  be  borne  in  mind,  attack  only 
young  children,  and  are  apt  to  attack  several  children  at  the  same 
time,  in  the  same  place. 

It  is  not  uncommon  to  find  among  the  ill-fed  and  dirty  children 
of  the  poor,  a  slight  inflammation  of  the  vulva,  with  purulent  dis- 

charge. This  disease  is  often  associated  with  worms.  A  severer, 
and  more  rare,  form  of  disease  attacks  the  labia,  producing  gan- 

grene with  constitutional  disturbance,  ending  in  death.  This  is 
similar  to  cancrum  oris,  and  is  known  as  noma  pudendi. 

2.  The  evidence  afforded  by  injury  to  the  parts  of  generation 
may  derive  confirmation  from  an  examination  of  the  person  of  the 
.female.  Yioleiice  and  resistance  must  result  in  bruises  and  scratches 

oil  the  groins,  thighs  and  knees,  arms  and  chest ;  and  the  clothes 
may  also  be  torn  in  the  struggle. 

3.  The  linen. — The  body  clothes  worn  by  the  female  at  the  time 
of  the  alleged  rape  may  furnish  valuable  negative  evidence,  or 

may  issue  in  the  discovery  of  spots  or  stains  of  blood,  of  menstrual 
fluid,  of  semen,  or  of  other  discharges. 

Blood-spots. — When  the  injury  is  recent,  the  linen  will  be 

soaked  or  spotted  with  pure  red 'blood ;  but  when  the  first  hajmor- 
*  'Mod.  Cliir.  Trans.,'  Vol.  viii.  p.  84. 
t  'Medical  Times  aud  Gazette,'  Jan.  17,  1867.  See  also  Mr.  Xostcvcu  lU  same 

Journal,  April  1859.  . 
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59 rhage  has  ceased,  the  blood,  being  mixed  with  mucus,  produces 
staius  less  detined,  reddish,  or  yellowish  red,  lighter  in  the  centre, 

darker  at  the  circumference.  Spots  of  either  kind  coinciding  with 
marks  of  violence  afford  a  strong  presumption  of  rape. 

For  the  chemical  tests  and  microscopic  characters  of  blood-spots, 
the  reader  is  referred  to  the  chapter  on  Wounds. 
The  menstrual  fluid. — It  is  necessary  to  be  on  our  guard 

against  confounding  blood-stains  from  ruptured  vessels  with  those 
due  to  the  menstrual  discharge,  which  is  a  secretion  of  the  lining 
membrane  of  the  uterus,  of  a  rich  cherry-red  colour,  not  brightened 

by  contact  with  air,  and  passing  by  exposure  to  a  brownish-red. It  contains  less  fibrin  than  blood,  and  does  not  form  so  firm  or 
thick  a  clot,  though  it  may  be  discharged  with  clots  of  blood.  It 
has  a  characteristic  sour  odour,  and  an  acid  reaction,  due  to  the 
presence  of  free  phosphoric  and  lactic  acids.  It  also  contains 
mucous  globules  and  epithelial  scales  from  the  uterus  and  vagina. 
These  properties  distinguish  the  unmixed  menstrual  fluid  from 
blood ;  but  the  spots  or  stains  which  it  forms  are  not  readily  dis- 

tinguished from  such  stains  of  blood  as  are  blended  with  mucus, 
especially  when  received  on  the  soiled  linen  of  the  class  on  whom 
the  crime  of  rape  is  most  frequently  committed.  Casper,  when  he 

states  "that  there  is  no  distinguishable  difference  between  the  two 
kinds  of  blood,"  seems  to  refer  to  this  difficult  class  of  cases.  The 
fluid  might  be  identified  by  plugging  the  vagina.  If  it  came  from 
the  upper  part  of  the  passage,  it  might  be  safely  inferred  to  be 
menstrual. 

If  the  menses  are  flowing  at  the  time  of  an  alleged  rape,  blood 
will  be  mixed  with  the  discharge,  and  found  adhering  to  the  injured 
parts  and  to  the  linen,  or  in  copious  clots  near  the  scene  of  the 
violence.     This  happened  in  the  case  of  Mary  Ashford. 

The  menses  were  flowing  at  the  time  of  the  alleged  rape,  and 
coagulated  blood  was  found  in  the  middle  of  the  impression  of 
a  figure  on  the  grass.  The  parts  of  generation  were  torn,  and 
covered  with  coagulated  blood ;  and  the  shirt  and  pantaloons  of 
the  accused,  Abraham  Thornton,  were  also  bloody.  He  confessed 
the  connection,  but  pleaded  consent.  The  dead  body  of  Mary 
Ashford  was  found  next  morning  in  a  pool  of  water.* 
Semen,  and  seminal  spots. — When  a  female  is  examined 

soon  after  a  rape,  semen  may  be  discovered  at  or  near  the  orifice  of 
the_vagina,  or  adhering  to  the  pubic  hair  ;  or  seminal  spots  may  bo 
found  on  the  shift.  The  real  character  of  the  fluid  or  stain  may 
be  determined  by  the  microscope,  which  reveals  the  presence  of 
certain  characteristic  bodies,  variously  designated  as  spermatozoa, 
'/.oosijerms,  seminal  animalcules,  and  ccrcaria  seminis.  They  exist 
in  the  semen  of  male  animals  that  have  reached  the  age  of  puberty, 
diffused  through  the  semen  in  large  but  variable  numbers,  mixed 
with  granules  or  corpuscles  of  much  larger  size.    They  consist  of 

•  Sno  this  case  .at  leugth  iu  Cummin's  Lectures,  '  Mod.  Giv/„'  xsi.  p  38(3 It  occurred  in  1817,  aud  excited  much  interest  at  tlio  time. 
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a  long  slender  filament  surmounted  by  an  oval  or  pear-shaped 
f-n^n  /  -^^'^n  ̂^^'^  mmute,  their  length  often  not  exceeding  the bUUthot  an  mch,  and  the  head  being  about  half  the  size  of  the human  red  blood-corpuscle.  For  several  hours  after  the  death  of 
the  animal  to  which  they  belong,  the  filament  has  a  peculiar 
lashing,  undulating,  or  vibrating  movement.  But  when  they  have ceased  to  move,  they  may  still  be  detected  by  their  peculiar  shape, 
which  they  retain  even  when  dry;  and  they  have  been  identified, 
£ilter  such  long  intervals  of  time  as  ten  months,  a  year,  or  even 
three  and  four  3'ears,  in  the  liquid  obtained  by  steeping  seminal 
stains  m  a  small  quantity  of  distilled  water.*  They  also  resist 
putrefaction,  and  have  been  observed  in  putrid  semen  kept  for  ten weeks.T 

In  the  annexed  woodcut  (fig.  8)  the  spermatozoa  and  the  blood 
discs  are  seen  magnified  4-50  diameters;  while  the  spermatozoa,  the 
mucous  bodies,  and  the  epithelium  scales  are  shown  under  a  lower 
power,  of  215  diameters.^; 

X-1S0 

Fig.  9. 

The  shape,  size,  and  motions  of  the  spermatozoa  are  quite  dis- 
tinctive ;  nor  is  their  diagnostic  value  impaired  by  the  discovery 

made  by  M.  Donne  of  an  animalcule  to  which  he 
gives  the  name  of  Trichojuonas  vaginae.    It  is  occa- 

sionally encounterednmvaginal  mucus,  and  especially 
in  the  discharges  of  females  careless  of  personal  clean- 

liness.  It  is  mixed  with  granular  bodies  of  larger  size 
than  those  of  semen,  and  the  head  is  three  times  as 
large  as  that  of  the  spermatozoa.    It  has  several 
granules  in  its  interior ;  and  a  row  of  from  four  to 
six  short  cilia  spring  from  its  circumference.   (Fig.  9.) 

But  seminal  spots  have  other  characteristic  properties.  They 

are  stifi^  as  if  starched ;  of  a  greyish  tint,  best  seen  by  placing  the 

case  of  rape,  by  Dr.  Henry  Muuroe,  accninjianip.d  by  an  piigraviiig, 
?  tlie  spermatozoa,  the  blood  globules,  tlio  epithelial  scales  of  the  meii- 
ischarge,  aud  the  mucous  bodies  got  by  steeping  the  stains  iu  distilled 

*  A  case 
showing 

strual  disch.i,if^i.,  .    c>  ^   1  ■-> 
water.    See  Beale's  'Archives  of  Medicine,'  vol.  i.  p.  lii'.K 

t  Dr.  John  Dewy,  'Edin.  Med.  aud  Surg.  .Jouvn.,'  vol.  iv.  p.  l.i. 
1  and  5  are  from  Grifftth  and  llenfrey's  '  Micrograpliie  Dictionary  ; ' I    A      -./l.  ........  :..    ■D..«l..*.-i    I    A  i<n1i  i  \ri>i:<  '  1 

and  4,  after  figures  iu  Beale's  '  Arcliives,'  vol.  i. 
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linen  between  the  eye  aucl  the  light;  and  wbeu  moistened  give  out 

the  well-known  seminal  odour.  If  held  near  the  fire— taking  care 
not  to  scorch  the  linen— the  spots  change  to  a  yellow  fawn  colour, 

and  several  small  whitish  spots,  not  previously  perceived,  make 

their  appearance.  Orfila  pronounced  this  effect  of  hccat  to  be 

characteristic,  alleging  that  it  does  not  take  place  with  any  other 

healthy  or  morbid  discharge;  not  with  vaginal  mucus  or  the  lochia; 

nor  with  gonorrhcsal  discharge  or  fluor  albus._  Pure  nitric  acid 

gives  to  the  solution  of  semen  in  water  a  slight  tinge  of  yellow,  but 
causes  no  precipitate. 

The  change  of  colour  in  the  spot  when  lield  near  the  fire,  and 

the  peculiar  odoui-  of  the  solution,  are  highly  characteristic.  The 

absence  of  precipitate  with  nitric  acid  is  less  conclusive.*  Casper 

commends  a  method  of  Lassaigne's,  by  which,  on  linen  or  cotton 
textures,  the  seminal  spot,  with  others  not  caused  by  albuminoiis 

compounds,  may  be  distinguished  from  secretions  which  contain 
albumen,  and  therefore  sulphur.  The  spot  is  moistened  with  a 

solution  of  oxide  of  lead  in  liquor  potasste,  and  dried  at  68"^  F. 
The  seminal  stain  undergoes  no  change,  while  the  other  stains  soon 
assume  a  dirty  yellow  or  a  suljDhur  yellow  hue.    (Vol.  i.  p.  205.) 

But  though  the  discovery  of  spermatozoa  in  a  stain  is  conclusive 
as  to  its  nature,  it  must  be  understood  that  it  may  have  been  caused 
by  an  emission,  and  yet  contain  no  spermatozoa ;  for  on  examining 
the  bodies  of  men  who  had  died  by  various  forms  of  violence,  it 
was  found  that  out  of  22  young  and  midJle-aged  adults  (several  of 
them  powerful  and  vigorous  men)  the  organs  contained  numei'ous 
spermatozoa  in  5,  few  in  9,  and  uone  in  8 ;  while  of  men  above  50, 
3  had  them  in  large  numbers,  and  3  in  small,  while  in  3  others 
they  were  not  discoverable.  Duplay  also  found  the  spermatozoa 
absent  in  14  out  of  51  old  men.  A  vigorous  naturalist,  60  years 
of  age,  accustomed  to  the  use  of  the  microscope,  examined,  with 

Casper,  his  own  semen  after  coitus,  and  they  fonnd  every  vai-iation, 
from  no  spermatozoa  at  all  to  spermatozoadescribed  as  innumerable, 
and  from  few  or  many  small  to  few  large.  Casper,  therefore,  is 
fully  justified  in  the  conclusion  at  which  he  arrives,  that  though 
stains  are  proved  to  be  seminal  when  those  spermatozoa  are  found 
in  them,  yet  that  the  absence  of  spermatozoa  does  not  prove  tbat 
they  were  not  caused  by  human  semen.    (Vol.  iii.  p.  296.) 

Of  the  characters  of  seminal  spots,  other  than  the  presence  of 
spermatozoa,  it  should  be  stated  that,  though  available  when  we 
are  dealing  with  clean  linen,  they  are  of  little  value  when  we  have 
to  do  with  the  soiled  garments  of  the  poor. 

In  preparing  a  spot  for  examination,  care  should  be  taken  notto 
destroy  the  spermatozoa  by  rough  usage.  It  should  be  cut  out, 
placed  in  a  watch-glass  witb  a  few  drops  of  distilled  water,  and 
gently  moved  about  with  a  glass  spatula  for  a  quarter  of  an  hour 
or  so,  when  the  stained  tissue  will  have  become  softened  and  pei*^ 
meated  with  water.    It  should  then  be  carefully  removed,  and 

*  Orflla,  '  Traite  de  Mddeciue  Legale,'  vol.  i.  pp.  156  et  seq. 
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allowed  to  drain.  From  the  soaked  .stain  a  slightly  opalescent 
ttuid  may  be  squeezed  with  a  glass  rod  oua  clean^aricroscopic  slide, covered  with  a  disc,  and  submitted  to  microscopic  examination  with 
a  power  of  not  less  than  300  diameters.  The  discovery  of  sperma- 

tozoa would  l)e  conclusive  of  the  presence  of  semen  ;  for,  as  Casper 
justly  remarks,  "  Whoever  has  only  once  seen  a  single  characteristic spermatozoon,  dead  or  alive,  can  never  be  deceived  again." 

Other  discharges— The  physical  signs  of  rape  may  be  com- 
plicated by  the  presence  of  venereal  disease,  and  a  question arise  as  to  the  value  to  be  attached  to  this  fact.  As  the  earliest 

period  after  connection  at  which  the  disease  occurs  is  about  three 
days,  its  preseuce  in  a  female  examined  soon  after  the  alleged 
violence  would  simply  prove  the  female  unchaste.  If  detected  at  a 
later  period,  it  would  prove  the  female  unchaste  if  absent  in  the 
accused,  but  form  a  strong  corroboration  of  the  charge  if  present. 
In  accusations  of  rape  based  on  the  existence  of  a  purulent  or 
muco-purulent  discharge  in  young  females,  the  ascertained  absence 
of  gonorrhasa  in  the  accused  would  be  of  the  utmost  importance  to 
the  defence.  As  the  gonorrhoeal  discharge  cannot  be  distinguished 
■with  certainty  from  the  purulent  or  muco-purulent  discharges  of 
children,  or  from  the  highly  coloured  leucorrhoeal  discharges 
of  the  adult,  great  caution  is  needed  in  forming  an  opinion  based 
on  the  nature  of  any  existing  discharge. 

The  inferences  drawn  from  the  state  of  the  parts  of  generation, 
person,  and  linen  of  the  female  may  be  strengthened  by  the 
Examination  of  the  accused.— If  examined  soon  after  the 

rape,  his  person  may  bear  distinct  marks  of  resistance;  and  the 
linen  worn  at  the  time  may  be  found  soiled  with  blood  and  semen. 
He  may  also  have  used  such  force  as  to  cause  a  rupture  ofTHe 
frtenum.  On  the  other  hand,  the  accused  may  prove  to  be  top 

weak,  or  of  too  tender,  or  too  advanced,  an  age  to  be  justly  chai-ge- 
able  with  rape  ;  or  it  may  happen  that  he  is  impotent,  in  which 
case  the  charge  must  fall  to  the  ground. 

Allegations  of  rape  are  sometimes  confirmed  by  an  inspection^of 
the  sjDot  on  which  the  offence  was  alleged  to  have  been  committed, 

rt  'm'ay  bear  distinct  traces  of  a  struggle,  and  be  found  covered with  blood,  as  in  the  case  of  Mary  Ashford,  cited  above. 
When  death  follows  rape,  the  parts  of  generation,  and  the  body 

itself,  will  have  to  be  carefully  examined,  and  the  nature  and  extent 
of  all  injuries  ascertained.  The  mouth  should  be  inspected  in 
search  of  foreign  bodies  that  may  have  been  introduced  to  stop  the 

victim's  cries. 
Though  the  inspection  of  the  persons  of  the  complainant  and  of 

the  accused  may  leave  no  doubt  that  forcible  sexual  intercourse 

has  taken  place,  the  proof  of  rape  may  still  be  incomplete  ;  for  the 

female  may  have  consented  after  offering  a  certain  resistance. 

The  sufficiency  of  the  resistance,  and  the  question  of  consent* 

*  It  is  enacted  by  48  and  49  Vict.  c.  69,  §  4,  tbat  personation  of  the  husband 

of  a  woman,  whereby  she  is  induced  to  have  c:uual  connection,  is  equivalent  to 
rape. 
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o-enerally.  are  veservcil  for  the  jury,  guided  by  the  following  cou- 
liderations :— The  previous  character  of  the  female,  and  her 
relations  with  the  accused ;  the  motives  that  may  have  actnited 

her  in  bringing  the  accusation;  the  place  and  circumstances  in 
which  the  crime  was  alleged  to  have  been  committed ;  the  time 

that  elapsed  before  complaint  was  made  ;  whether,  if  other  persons 

were  near  at  hand,  her  cries  were  heard ;  and  whether,  if  dis- 
covered, she  made  resistance  and  cried  ont  before  the  discovery. 

The  question  of  consent  has  of  course  no  place  in  the  case  of 
children  nnder  13  years  of  age,  of  idiots,  or  of  females  in  a  state 
of  unconsciousness,  however  produced. 

This  question  of  consent  has  been  summarily  answered  by 
alleging  the  impossibility  of  committing  the  crime  on  a  woman  of 
ordinary  strength  in  full  possession  of  her  senses.  That  this, 
though  very  difficult,  is  possible,  is  sufficiently  proved  by  Case 

LIV.,  p.  311,  vol.  iii.,  of  Casper's  Handbook ;  but  as  the  term  rape is  now  understood,  the  offence  must  be  admitted  to  be  possible 
where  there  is  great  disparity  of  strength.  The  female,  too,  may 
faint  from  fright,  or  yield  to  threats  of  worse  violence. 
Two  other  questions  still  remain  to  be  discussed.  1.  Can  a 

female  be  violated  during  sleep  without  her  knowledge  .P  and,  2. 
Does  pregnancy  ever  follow  rape  ? 

1.  Can  a  female  be  violated  during  sleep  without  her 

knowledge  ? — That  a  rape  may  be  committed  during  the  stupor 
produced  by  narcotics,  there  is  no  doubt ;  that  a  female  accustomed 
to  sexual  intercourse  may  be  violated  during  profound  sleep  is  also 
highly  probable ;  *  but  that  a  virgin  should  be  so  subjected  to  forcible 
and  complete  sexual  intercourse  is  in  the  highest  degree  improbable. 
Under  the  head  of  pregnancy,  cases  will  be  cited  to  prove  the 
jDOSsibility  of  intercourse  with  a  sleeping  woman  being  f ol  lowed  by 
pregnancy,  which  has  taken  the  female  by  surprise — a  proof  that 
the  connection  was  not  accomplished  by  violence. 

2.  May  pregnancy  follow  rape  ?— Pregnancy  may  follow 
unconscious  connection ;  hence  the  venereal  orgasm  is  not  a  sine 
qua  non  ;  it  may  also  follow  a  first  intercourse  with  consent.  It  is 
therefore  in  the  highest  degree  improbable  that  an  event  which  may 
follow  an  act  unconsciously  performed,  and  in  spite  of  the  pain  of 
a  first  intercourse,  should  be  prevented  even  by  the  mostpas.sionate 
repugnance. 

It  now  only  remains  to  give  some  short  directions  for  medico- 
legal examinations  in  cases  of  alleged  rape. 

1.  Visit  the  female  without  giving  time  for  preparation,  and  note 
the  time  of  the  visit,  and  that  at  which  the  offence  is  stated  to  have 
been  committed.  Avoid  loading  questions,  especially  in  the  case  of children. 

"  In  the  year  1840,  I  was  consulted  by  a  poor  woman  who,  after  montiouing other  complaints  of  little  importance,  stated  that  she  was  somewhat  alarmed 
by  the  fact  of  her  sleep  being  so  heavy  that  slie  was  with  difficulty  roused, bho  added,  by  way  of  illustration,  that  her  liusband  bad  assured  her  that  he 
had  frequently  bad  connection  with  her  during  sleep  (Ct.). 



64 PREGNANCY. 

2.  Ascertain  complainant's  age,  strength,  and  state  of  health, 
examine  the  injuries  of  which  she  complains,  and  see  whether  they 
correspond  with  the  assigned  cause. 

3.  Examine  the  organs  of  generation,  and  note  whether  they  are 
bloody,  swollen,  abraded,  inflamed,  or  ulcerated ;  whether  there  is 
any  discharge,  and  whence  it  flows ;  whether  the  hymen  and  four- 
chette  are  injured,  and,  if  so,  whether  recently,  and  whether  the 
carunculas  myrtiformes  are  present;  ascertain  the  date  and  origin 
of  marks  of  violence,  and  determine  whether  they  might  not  have 
been  produced  by  other  than  the  alleged  cause,  as,  for  instance,  by 
foreign  bodies,  purposely  applied  to,  or  introduced  into,  the  parts. 
Inquire,  also,  whether  the  alleged  violation  took  place  during  the 

menstrual  period,  or  while  the  female  was  snft'ering  from  any  relax- ing discharge. 

4.  If  there  is  any  dischai-ge,  observe  its  quantity,  and  collect  a  _ 
portion  of  it  for  examination,  and  proceed  in  the  same  way  with 
spots  of  blood  or  semen  found  on  the  person  or  clothes. 

5.  If  death  have  taken  place,  a  complete  examination  must  be 

made  of  the  body  and  the  internal  viscera  ;  search  being  made 
for  bruises,  fractures,  or  dislocations,  and  for  foreign  bodies  thrust 
into  the  month, 

6.  Examine  the  spot  on  which  the  offence  was  committed. 

7.  Examine  the  person  of  the  accused,  and  the  parts  of  genera- 
tion, with  a  view  to  discover  whether  he  be  impotent,  or  capable 

of  producing  the  existing  amount  of  injury,  whether  he  have 

venereal  disease,  or  any  recent  abrasion  or  rupture  of  the  fraenum. 

Examine  his  person  also,  with  a  view  to  discover  bruises,  scratches, 
or  other  marks  of  resistance ;  and  his  linen  for  spots  of  blood  or 

semen.    Note  also,  whether  he  is  strong  or  weak,  healthy  or  the 
reverse.  ,  .      ,      i  i  j  . 

If  the  joint  examination  of  the  complainant  and  accused  does  not 

support  the  charge  of  rape,  it  may  justify  the  charge  of  assault 

with  intent  to  commit  it ;  and  another  indictment  may  be  preterred, 

charging  the  prisoner  with  the  misdemeanour. 
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Medical  examinations  for  legal  purposes  may  be  required  b
oth  in 

cases  where  pregnancy  is  truly  alleged  to  exist,  and
  where  it  is 

feigned  or  concealed.  •  j  .      <  . 

Preenancy  may  be  feigned  by  the  unmarried,  to
  extort  money, 

to  touch  the  feehugs  of  a  paramour  or  seducer
  or  to  influence 

a  iurv  in  the  assessment  of  damages  for  breach  of  pr
omise ;  by  the 

married,  to  gratify  the  wishes  of  a  husband  or
  to  produce  a  sup- 

S  tious  hen  to  an  estate  ;  and  also,  both  by 
 single  and  marrie.!. 

to  stav  th^^  execution  of  capital  punishment.  Pre
gnancy  may  also 

le  Scealedrboth  by  married  and  unmarr
ied,  to  avoid  disgrace, 

to  nrocure  abortion,  or  to  commit  infanticid
e. 

ffe  mos?  common  occasions  for  examinat
ion  arise  at  common 

lai,  when  a  widow,  on  the  death  of  her  hus
band,  by  alleging  that 
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she  is  with  child,  disappoints  the  heirs  to  the  estate ;  and  in  criminal 

courts,  when  a  woman  condemned  to  death  pleads  pregnancy  in 
stay  of  execution.  _  . 

The  legal  procedure  in  the  first  case  is  by  the  issue  or  a  writ  dc 
ventre  inspiciendo,  the  examination  being  entrusted  to  a  ji(,ry  oj 
matrons,  or  discreet  women,  generally  twelve  in  number,  who, 

irthey  find  the  female  pregnant,  are  charged  with  the  duty  of 
narrowly  watching  her  tUl  her  delivery.  In  the  second  case,  the 
duty  of  the  jury  is  to  ascertain  not  only  whether  she  is  pregnant 
but  also  whether  she  is  quick  with  child. 

This  jury  has  not  always  been  constituted  in  the  same  manner; 
and  it  is  now  a  common  practice  to  require  the  aid  of  skilled 
medical  examiners.  Thus  in  the  case  of  Mrs.  Fox,*  two  medical 
men  and  two  matrons  were  appointed  to  visit  her  once  a  fortnight: 

and  in  a  criminal  case  (Mary  Weeks,  indicted  for  the  mui'der  of 
George  Weeks,  Western  Circuit,  March  20,  1856),  the  counsel 
for  the  defence  having  moved  for  a  stay  of  execution,  as  the  pri- 

soner was  quick  with  child,  the  doors  of  the  court  were  ordered  to 
be  locked,  and  a  jury  of  matrons  was  called  into  the  box,  sworn 
and  charged  to  inquire  into  the  fact.  Two  medical  men  were  also 

sworn  to  examine  the  pi-isoner,  and  give  evidence  before  the  jury, 
who  retired  for  a  short  time,  and,  on  returning,  found  that  the 
prisoner  was  in  the  condition  alleged.  Sentence  was  accordingly 
respited  till  the  prisoner  should  be  delivered.  A  similar  practice 
was  followed  in  the  case  of  Christiana  Edmunds,  convicted  of 
poisoning  at  Brighton  in  1871,  who  falsely  pleaded  pregnancy  as  a 
bar  to  execution  ;  and  again  on  a  like  plea,  also  proved  false,  by 
Kate  Webster,  convicted  of  the  murder  of  Mrs.  Thomas  at  Rich- 

mond in  1879.  The  jury  of  matrons  is  an  absurd  anachronism  in 
the  present  state  of  medical  science,  and  ought  to  be  expunged 
from  legal  procedure. f 

A  court  of  law  has  also  admitted  a  prisoner  to  bail  on  proof  of 
her  pregnancy.  A  case  for  medical  examination  may  also  arise 
iinder  the  Act  1  Gul.  IV.,  chap.  22,  which  provides  that  a  deposi- 

tion may  be  read  in  evidence  when  it  can  be  shown  to  the  satisfac- 
tion of  the  judge  that  a  witness  is  unable,  from  permanent 

sickness  or  other  infirmity,  to  attend  the  trial.  It  has  been 
ruled  that  imminent  delivery  is  a  cause  for  examination  under this  act. 

*  '  Lond.  Med.  Gnz.,'  vol.  xvi.  p.  G97  ;  vol.  xvii,  p.  101. t  lu  the  Draft  Oode  of  the  Criminal  Code  Bill  Commissiou  (187!)),  this  ia 
recogniiiBd  by  Sectiou  531.  "  If  seuteuce  of  death  is  passed  upou  any  woman she  may  move  in  arrest  of  execution  on  the  ground  that  she  is  pregnant.  If such  a  motion  is  made,  the  Court  shall  direct  one  or  more  registered  medical practitioners  to  be  sworn,  to  examine  the  woman  in  some  private  place  either together  or  successively,  and  to  inquire  whether  she  is  with  child  of  a  quick chiUl  or  not.  If  upon  the  report  of  any  of  them,  it  appears  to  tho  Court  tliat Blie  IS  so  with  child,  execution  shall  be  arrested  till  she  is  delivered  of  a  child or  UTitil  it  is  no  longer  possible  in  tho  course  of  Nature  that  she  should  be 
so  (  eh vered.  After  the  commencement  of  this  Act,  no  jury  de  venire  mspkienclo 
shall  be  empanelled  or  sworn."  .i'  ic>. 

1' 
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As  the  subject  of  pregimucy  is  one  tl.at  involves  maHy  details, It  will  be  examined  under  the  following  distinct  heads  — 
•  1.  The  signs  and  symptoms  of  pregnancy  during  life 2  Examination  of  the  uterus  and  its  appendages  after death,  with  a  view  to  the  discovery  of  proofs  of  an  exist- ing or  previous  pregnancy. 

3.  Questions  of  a  medico-legal  nature  connected  with pregnancy. 

1.  SIGNS  OF  PREaNANCY. 

The  leading  Signs  of  Pregnancy  are  here  bricHv  described,  the reader  being  referred  for  more  accurate  information  to  works  on 
midwifery,  or  to  monographs  treating  expressly  on  the  subject* Constitutional  signs  or  symptoms.— An  irritable  and 
capricious  temper,  sadness  and  languor  ;  a  worn  and  dejected  expres- 

sion of  countenance,  nausea,  heartburn,  loathing  of  food,  a  capri- 
cious, variable,  or  depraved  appetite  ;  vomiting,  especially  in  the morning, and  a  costive  state  of  bowels;  feverishness,  determination 

of  blood  to  the  head,  with  eruptions  on  the  face;  and  in  some 
cases  salivation,  and  pains  of  the  face  and  teeth  ;  are  recognised 
symptoms  of  this  state.  Taken  separately,  they  have  little  value, 
and,  even  when  several  coexist,  are  not  conclusive. 
The  breasts— The  changes  in  the  breasts  consist  (a)  in  in- 

creased size  and  firmness ;  (b)  in  a  moist  dark  circle,  or  areola, 
studded  with  mucous  follicles  formed  round  the  nipple ;  and  (c) 
in  a  mixed  secretion  of  milk  and  serum  flowing  from  the  nipple. 

The  uterus. — The  signs  referable  to  this  organ  are  (a),  suppres- 
sion of  the  menses  ;  (b),  changes  in  the  size  and  shape  of  the  abdo- 
men ;  (c),  quickening  ;  (d),  changes  in  the  neck  and  orifice  of  the 

uterus  ;  (e),  increased  size  ;  (/),  ballottement ;  (g),  discoloration  of 
the  mucous  membrane  of  the  vagina ;  (/;,),  sounds  heard  on  applying 
the  stethoscope  to  the  abdomen. 

a.  Suppression  of  the  catamenia.— The  menses  may  be 
suppressed  for  long  periods,  from  causes  other  than  pregnancy;  or 
they  may  be  present  for  one  or  two  periods  after  conception,  and 
even  during  the  whole  course  of  gestation  ;  or,  again,  they  may  be 
absent  at  other  times,  and  appear  only  after  conception.  More- 

over, the  sign  is  wanting  in  females  who  become  pregnant  without 
having  menstruated.  A  woman  who  is  really  pregnant  may  also 
conceal  the  fact  by  pretending  that  she  is  regular,  and  imitating 
the  catamenia  by  blood. 

h.  Changes  in  the  size  and  shape  of  the  abdomen.— 
These  consist  in  a  symmetrical  enlargement,  first  perceptible  about 
the  end  of  the  third  month,  and  increasing  up  to  the  time  of  de- 

livery. Before  the  third  month  the  uterus  sinking  into  the  pelvis 
causes  the  abdomen  to  appear  flattened,  and  the  umbilicus  de- 

pressed. 

*  Uonsult  Montgomery,  'Cyclop,  of  Pract,  Med.,'  art  Preg'unucj-,  and  his 
'  Signs  of  rrognancy.'    Also  Dr.  'J'auner's  work  on  tlio  same  suLject. 
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c  Quickening— This  is  vulgarly  attributed  to  the  movements
 

of  the  child,  which  was  then  supposed  to  acquire  independent
 

vitality,  an  idea  embodied  in  the  legal  phrase  of  bemg  '/  quick  with child  "  but  the  real  cause  is  not  quite  determined,  it  is  attributed 

to  a  sudden  change  in  the  position  of  the  uterus.  The  sensation
 

of  quickenino'  gives  place  to  the  ordinary  movements  ol  the  toetus 

which  continue  during  the  rest  of  the  period  of  utero-gestation. 

Quickening  usually  takes  place  between  the  14th  and  18th  week, 

but  sometimes  as  early  as  the  12th.  It  is  a  very  fallacious  sign  ; 

for  these  movements  may  not  be  perceived  at  all,  or  they  may  be 

confounded  with  the  motions  of  flatus,  changes  in  the  position  ol 

the  viscera,  or  sudden  contractions  of  the  muscles. 

d.  Changes  in  the  neck  and  ortflce  of  the  uterus.— The 

neck  of  the  impregnated  womb  is  full,  round,  soft,  and  elastic  ;  the 

margins,  or  lips,  lose  their  well-defined  edge,  and  become  soft, 
swollen,  and  indistinct;  and,  in  advanced  pregnancy,  the  neck 

becomes  shorter,  and  is  at  length  no  longer  to  be  felt.  _  The  orifice, 

instead  of  being  transverse,  becomes  circular,  and  admits  the  point 

of  the  finger  more  readily,  and  to  a  greater  depth.  _  The  womb  also 

shifts  its  position  as  pregnancy  advances ;  it  rises  higher,  the  fundus 
is  tilted  forward,  and  the  neck  backward. 

e.  Increased  size  of  the  uterus. — During  the  first  three 

months,  the  womb  not  having  yet  risen  out  of  the  pelvis,  no  en- 
largement is  discoverable  even  by  examination  per  vaginam ;  but 

at  the  end  of  the  fourth  month  it  may  sometimes  be  felt  above  the 
pubes ;  and  during  the  fifth,  both  externally  and  per  vaginam.  As 
this  gradual  increase  of  size  may  obviously  be  due  to  causes  other 
than  pregnancy,  it  is  not  a  sure  sign  of  it. 

/.  Ballottement. — This  is  the  name  given  to  the  sensation 
caused  by  the  fall  of  the  fcetus  after  it  has  been  jerked  upwards  by 
a  brisk  movement  of  the  finger.  It  is  not  available  till  after  the 
fourth  month,  and  rarely  much  beyond  the  end  of  the  sixth.  In 
practised  hands  it  is  a  sign  of  great  value. 

g.  Discoloration  of  the  mucous  membrane  of  the 
vagina. — The  mucous  membrane  of  the  vagina  of  the  pregnant 
woman  has  a  tint  like  that  of  lees  of  wine.  This,  though  an  excel- 

lent sign  of  pregnancy,  is  inconvenient  in  application. 
h.  The  stethoscope. — Two  sounds  may  be  heard  on  applying 

the  stethoscope  over  the  region  of  the  gravid  uterus ;  the  pulsa- 
tions of  the  fcBtal  heart,  and  the  uterine  murmur.  The 

pulsations  of  the  foetal  heart  vary  from  120  to  160  in  a  minute, 
and  bear  no  relation  to  the  pulsation  of  the  mother.  Each  pulse 
is  double,  and  resembles  the  tick  of  a  watch  heard  through  a 
pillow.  It  is  not  always  heard  in  the  same  place,  but  generally  on 
one  side,  at  a  point  nearly  midway  between  the  navel  and  the 
anterior  superior  spine  of  the  ilium  ;  it  is  occasionally  inaudible. 
When  heard,  it  is  a  sure  sign  o£  pregnancy.  It  fails  in  the  case  of 
a  dead  foetus,  and  is  inapplicable  at  an  early  period  of  gestation. 
The  uterine  murmur  is  a  low  cooing  sound,  such  as  is  made 
by  blowing  gently  over  the  lip  of  a  wide-mouthed  phial.    It  is 

r  2 
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synclirouous  with  the  pulse  of  the  mother,  and  may  generally  be detected  m  the  lateral  or  anterior  parts  of  the  ute?uf,  being'first distinctly  audible  about  the  end  of  the  fourth  month 
.J    ■  glistening  scum  (consisting  of  triple  phosphate and  minute  fungoid  and  confervoid  growths)  is  found  lioatincr  on 
the  urine  of  pregnant  women,  after  standing  one  or  two  days;  and under  the  name  of  Kyestein  was  once  deemed  a  certain  sign  of  pre<^- 
nancy.  Though  generally  present  in  pregnancy,  it  has  been  shown to  occur  also  m  anaemic  women  who  are  not  pregnant.  This,  then , Jiue  the  tact  that  the  urme  in  pregnancy  often  contains  grape sugar,  IS  of  little  value  as  a  sign. 

Of  the  foregoing  signs  few  are  conclusive  when  talcen  by  them- selves ;  while  many  are  extremely  fallacious,  and  are  liable  to  be 
simulated  by  various  diseased  conditions,  or  to  be  obscured  by 
co-existing  diseases  of  the  uterus  or  of  the  abdominal  viscera. 
The  best  of  these  signs  can  only  be  duly  appreciated  by  e.-pe- 
rienced  persons,  to  whom  alone  this  class  of  inquiries  should"be entrusted. 

Substances  expelled  from  the  uterus  sometimes  furnish 
evidence  of  pregnancy.  The  chief  of  these  are— 1.  An  early  ovum. 2.  Moles.    3.  Hydatids.    4.  False  membranes. 

1.  An  early  ovum.— This  may  be  recognised  by  the  charac- 
ters of  the  contained  foetus,  and  by  the  appearance  of  its  mem- 

branes. The  foetus  during  the  early  stages  of  its  development 
will  be  described  in  the  next  chapter.  The  membranes  are  highly 
characteristic.  The  decidua  is  known  by  its  soft,  rich,  pulpy 
appearance  and  strong  red  colour,  its  rough  external  surface  per- 

forated by  small  foramina,  and  its  smooth  internal  surface.  The 
inner  decidua  has  a  smooth  outer  surface,  while  its  internal  one  is 
covered  with  the  filaments  that  receive  the  arborescent  villi  from 
the  surface  of  the  chorion.  These  appearances  are  not  assumed 
by  any  product  of  disease. 

2.  Moles. — Some  authors  regard  these  bodies  as  products  of 
conception.  If  so,  they  will  be  identified  as  such  by  the  discovery 
of  some  constituent  parts  of  an  ovum;  but  if  no  such  parts  are 
found,  it  is  right  to  assume  that  the  substance  under  examination 
was  not  due  to  impregnation. 

3.  Hydatids. — There  is  a  decided  balance  of  opinion  in  favour 
of  these  being  in  all  cases  products  of  conception.  But  as  hyda- 

tids may  spring  from  portions  of  membrane  that  have  been 
retained  for  several  months,  they  cannot  serve  to  fix  the  date  of 
the  pregnancy. 

4.  False  membranes. — These  are  often  expelled  in  dysmenor- 
rhoea ;  and  a  careless  observer  might  pronounce  them  products 
of  conception.  The  rule  already  laid  down,  that  no  substance 
expelled  from  the  womb  should  be  deemed  a  product  of  conception, 
unless  it  contain  constituent  parts  of  airovum,  must  be  observed 
also  in  this  case.  For  an  illustration  of  a  false  membrane  dis- 

charged during  painful  menstruation,  see  fig.  17,  p.  84. 
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H.  POST-MORTEM  EXAMINATION. 

This  may  be  necessary,  in  order  to  determine  the  existence,  or 
previous  occurrence,  of  pregnancy.  _  _ 

The  womb  itself,  by  presenting  the  characters  of  the  virgin  state, 

may  at  once  negative  the  supposition  of  pregnancy.  Or  it  may  be 
found  enlarged,  but  empty,  and  marked  by  some  of  the  changes 

that  accompany  gestation  ;  which  appearances,  however,  may  be 

due  to  any  tumour  which  had  distended  the  organ,  and  formed  a 
vascular  connection  with  it.  If  the  womb  is  not  empty,  its  contents 

must  be  carefully  examined,  and  if  traces  of  an  ovum  be  discovered, 

the  fact  of  previous  impregnation  would  be  made  out. 

Much  importance  formerly  attached  to  certain  appearances  in 
the  ovaries,  as  signs  of  pregnancy  ;  and  on  the  trial  of  Mr.  Angus, 
of  Liverpool,  for  the  murder  of  Miss  Burns,  a  corpus  luteum  found 
in  the  ovary  was  held  to  prove  the  fact  of  recent  pregnancy,  in  the 
face  of  much  difference  of  opinion  as  to  the  conclusions  to  be  drawn 
from  the  state  of  the  womb  itself. 

The  value  of  the  corpus  luteum  as  a  sign  of  previous  im- 
pregnation has  been  a  subject  of  lively  discussion,  and  the  charac- 

ters which  distinguish  the  true  corpus  luteum,  the  product  of 
conception,  from  the  false,  as  found  in  virgins,  have  been  very 
minutely  described.  It  results  from  this  discussion,  that  tbe 
distinction  is  not  so  marked  as  to  justify  us  in  making  a  confident 

use  of  it  for  medico-legal  purposes.*  But  between  the  corpora 
lutea  of  the  adult  virgin  ovary,  and  those  of  the  pregnant  woman, 
the  difference  are  such  as  ought  to  be 

pointed  out  and  illustrated.    If  con-  Fia,'.  10. 
ception  does  not  occur,  the  corpus 
luteum  rarely  attains  a  size  greater 
than  a  small  pea,  and  in  general  be- 

comes reduced  to  an  insignificant 
cicatrix  by  the  end  of  six  or  eight 
weeks.  On  the  other  hand,  if  im- 

pregnation occurs,  the  corpus  luteum 
instead  of  retrograding  continues  to 
increase,  and  reaches  its  maximum 
development  between  the  third  and 
sixth  month  of  gestation.  It  persists 
until  parturition,  after  whicb  it  begins 
to  dwindle,  but  its  characteristic  struc- 

ture may  still  be  apparent  for  some  months  after  delivery.  The 
appearances  of  the  corpora  lutea  of  menstruation  and  impreg- 

nation are  well  illustrated  by  the  accompanying  figures  taken  from 

*  Uasper  states,  as  the  result  of  bis  many  post-mortem  examinatious,  "That 
the  corpora  lutea  found  after  pregnancy  are  not  to  be  distinguished  with  any 
certainty  from  the  coipora  lutea  the  result  of  the  detaclinicut  of  unfecundatecl 
nvula  "  (vol.  iii.  p.  .300),  and  Kirkes  ('  Physiology,'  1st  edit.  p.  (iOC)  characterized 
as  i()i.>irt/e  "all  evidr'nce  of  previous  impregnation  founded  on  tlie  existence  of 
n  corpus  lutoiim  in  the  ovary." 
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the  able  monograph  of  Dr.  Arthur  Farre.*    Fic..  10  shows  the ongitudinal  section  oi  an  adult  virgin  ovaryr  with  Graafian 

of  ̂  H.l^!  ""tTl  ̂ ^^\before  enlargement,  and  stellate  r  mains 
nv/    I.  S  V^l^"''!.^'''^  '^^''''^  ̂ fter  discharging  their ova  In  Fig  11.  1  shows  the  section  of  an  enlarged  iblhcle 
with  central  blood  clot,  from  a  woman  who  died  on  thf  tenth  cla; 

FiK.  11. 

after  the  commencement  of  her  last  menstruation;  2,  the  section 
of  a  large  follicle  which  had  recently  burst  and  discharged  its 
contents ;  while  3  and  4  show  a  superficial  and  a  deeper  section 
taken  from  the  ovary  of  a  woman  who  died  at  the  end  of  the  fourth 
month  of  gestation;  and  5,  the  stellate  follicle  two  days  after 
mature  delivery.  The  appearances  shown  in  the  last  three  figures 
may  be  deemed  characteristic.  They  have  "  discharged  an  ovum, 
which  has  been  afterwards  impregnated."  The  question  of  prior 
pregnancy  based  on  the  appearance  of  the  ovaries  should  always 
be  submitted  to  some  competent  authority  known  to  have  carefully 
studied  the  subject. 

III.  MEDIOO-LEGAL  QUESTIONS. 

These  questions  are — 1.  The  limits  of  child-bearing  ? 
2.  Can  a  woman  oonceive  while  in  a  state  of  uncon- 

Gciousness  ? 

3.  Can  a  woman  remain  ignorant  of  her  pregnancy  up 
to  the  time  of  delivery  ? 

4.  Does  the  presence  of  the  hymen  rebut  the  supposi- 
tion of  pregnancy  ? 

h.  Is  superfoetation  possible  ? 

1.  The  limits  of  child-bearing. — According  to  Casper  child- 
bearing  may  begin  as  early  as  the  13th  year,  and  end  as  late  as 
the  52nd.  (Yol.  iii.  p.  259.)  But  cases  of  pregnancy  have  oc- 

curred both  at  younger  and  more  advanced  ages.  Sir  E.  Home 
has  recorded  an  instance  of  pregnancy  in  the  13th  year  and 
another  in  the  12th.  La  Motte  gives  a  case  of  delivery  before  13  ; 

and  we  have  it  on  the  authority  of  Paris  and  Fonblanqne  that  "in 
the  year  1816  some  girls  were  admitted  into  the  Materniie  at  Paris 
as  young  as  13  years ;  Mr.  Eoberton  the  case  of  a  factory  girl 

little  more  than  12  years  old  delivered  of  a  still-born  child ;  and 

*  The  Uteras  and  its  Appendages,  from  the  '  Cj'clopajdijv  of  Anatomy  and 
Physiology.'   By  Arthur  Farre,  M.D,  Cantab.,  F.R.S, 
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Mr.  Smith  of  Coventry  one  at  12  years  7  montlis ;  Bruce,
  in 

Abyssinia,  aad  Duulop,  in  Bengal,  met  with  mothers  of  1
1  years. 

In  a  case  of  criminal  assault  on  a  gu-1  under  12,  tried  before  
Mr. 

Day,  Q.C.,  sitting  as  Commis.sioner  ("  Eeg.  u.  Dean^)  it  w
as 

proved  in  evidence  that  a  girl  had  been  delivered  of  a  full
-grown 

child,  which  was  still  living,  at  the  age  of  12  years  and  one  month. 

The  prisoner,  who  was  the  girl's  stepfather,  was  convicted  of  th
e 

felony  and  sentenced  to  10  years'  penal  servitude.  {Times,  Jan.  Lb, 
1879  )  Blumenbach  gives  an  instance  of  pregnancy  m  a  bwiss 

girl  in  her  9th  year  (Male,  p.  176) ;  Jonbert  and  Schurigius  cases 

at  the  same  early  age  (Smith,  p.  4-96).  During  the  French  Eevo- 
Intion  one  or  two  instances  occurred  of  females  at  11,  and  even 

below  that  age,  being  received  in  a  pregnant  state  into  the 

Maternite.'^ 
On  the  other  hand,  cases  are  recorded  of  pregnancy  at  very 

advanced  ages.    Eoberton  records  a  case  in  the  SSrd  year ;  Bar- 
tholomew Mosse,  Knebel,  and  Eoberton  each  one  in  the  54th  year  ; 

a  case  of  pregnancy  at  the  same  age  (that  of  Mrs.  Ashley)  is  also 

related  in  the  '  Edinburgh  Annual  Eegister '  for  1816.  In  a  French 
case,  in  which  the  succession  to  an  estate  was  disputed  on  the 

ground  of  the  mother  being  58  when  the  child  was  born,  a  decision 

was  given  in  favour  of  the  fact.    Pliny,  Valescus  de  Tarenta,  and 
Marra  of  Venice,  record  cases  of  pregnancy  at  60.    The  Countess 
de  Taxis  is  stated  to  have  borne  a  healthy  child  at  the  age  of  62 

(Smith,  p.  496).    Capuron  states  that  a  woman  of  63  was  gene- 
rally  believed  in  Paris  to  have  given  birth  to  a  daughter;  and 

lastly,  Beck  quotes  a  case  from  the  '  Boston  Medical  and  Surgical 
.Journal,"  of  a  woman  at  Whitehall  (State  of  New  York)  becoming a  mother  at  64. 

It  will  be  observed  that  there  are  four  cases  at  54,  after  which 
the  earhest  occurred  at  58,  and  the  latest  at  64  ;  both  these  being 
solitary  instances. 

As  the  first  and  last  menstruation  are  usually  supposed  to  fix 
the  limits  of  possible  fruitfulness,  and  as  early  and  late  cases  do 
certainly  lend  support  to  cases  of  early  and  late  pregnancy,  it  may 
be  well  to  state  that  menstruation  at  nine  years  is  not  uncommon 
in  England  or  on  the  Continent.  Male  met  with  two  instances 
of  regular  return  and  partial  development  of  the  breasts  at  six. 
In  one  French  case,  menstruation  is  recorded  at  five  years.  The 
occurrence  of  the  discharge,  even  in  the  first  year  of  life,  rests  on 
good  authority.  Dr.  Drummond  reports  the  case  of  a  child  which, 

according  to  the  mother's  accotint,  had  begun  to  menstruate  at 
the  age  of  two  weeks,  the  discharge  lasting  from  two  to  three  days, 
and  occurring  as  nearly  as  possible,  every  month.  At  the  age  of 
four  years  the  breasts  and  genital  organs,  with  the  exception  of 
the  absence  of  pubic  hair,  were  quite  those  of  puberty.f 

Out  of  1500  cases  to  which  I  directed  my  inquiries,  I  found  one 

♦  See  a  paper  by  Dr.  J.  G.  Wilson,'  Ediu.  Med.  Jouni,,'  October,  1861, 
t  'Brit.  Med.  Joui-u.,'  vol,  ii.  1879,  p.  47, 
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the  instances  before  40  and  after  50  are  numeiJus  ' 
^.  can  a  woman  conceive  while  in  a'  state  nf  nn 

garo^^r'lUs'a?  TT\^°  ̂ '^^^  is1ffir°iaW Smpd  tV,pf  .1  "^^""^  experience  has  more  than  once conbimed,  that  a  woman  may  become  with  child  while  in  a  state 
S^n^r.  ̂ '^f  ̂ ^^"'^''^  «f  "^^-""ti^^.  during  asphyxia 

scions  ofToi':i..'''''l')fP'""'^  conseqnently  ̂ ithont^eirlg^con 
her  "     Th^;  «fS     ̂^f '  f  J?n'^*  ^^-^  dishonours iier.      ihis  statement  is  fully  borne  out  by  a  case  ffiven  bv 

dui?r:  '''^  r'^''^        unconscious  int^ercomse  took  placL ^..l^A  /''^^"'''^  Sleep  produced  by  punch;  by  a  case  cited  by 

nhnb  t  .^^'^g^^f f'  ̂̂ .r.H'^b  the  same  result  was  brought about  by  wme;  and  by  a  third  case  communicated  to  Fodere  by 

hiteSr"^^^'  ^""^  administered  with  the  same 
As  examples  of  conception  following  intercourse  durincr  pro- 

found sleep,  two  cases  may  be  cited,  the  one  on  the  authonty  of Dr.  Gooch  the  other  on  that  of  Dr.  Ousack.  Of  unconscious 
intercourse  followed  by  pregnancy  during  a  prolonged  fainting  fit an  instance  was  communicated  to  me  by  Mr.  Hewitt  of  Berkshire 
(Lr.;;  and  of  violation  with  the  same  result  during  asphyxia,  or apparent  death,  an  instance  is  cited  by  Fodere  (yol.  i.  p.  .500)  from the  '  Causes  Oelebres.' 

There  are,  therefore,  various  conditions  of  insensibility,  durm? 
which  connection  may  take  place  and  be  followed  by  conception 

3.  Can  a  woman  remain  ignorant  of  her  pregnancy  up 
to  the  time  of  delivery  ?— In  the  case  just  referred  to  this  is 
quite  possible.  A  woman  who  is  not  conscious  of  having  exposed 
herself  to  the  risk  of  becoming  a  mother,  would  naturally  attribute 
her  enlargement,  and  all  the  attendant  symptoms,  to  any  cause 
but  the  true  one.  A  like  ignorance  is  perhaps  possible  when,  as  in 
a  case  quoted  by  Fodere,  on  the  authority  of  Desgraages,  a  young girl  yields  to  the  solicitations  of  her  lover,  and  has  connection  with 
him  under  the  assurance  that,  under  the  peculiar  circumstances, 
she  runs  no  risk.  In  this  instance  the  connection  took  place  in  a 
bath,  and  the  girl  assured  Desgranges  that  that  circumstance  had 
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73 removed  all  idea  of  pregnancy.*  The  pojuTlar  belief  that  a  single 

coitus,  and  such  incomplete  connection  as  leaves  the  hymen  un- 

injured, cannot  be  followed  by  impregnation,  may  give  rise  to  real 

ignorance  of  the  existence  of  pregnancy.  Fodere  also  refers  to 

cases  in  proof  of  the  confidence  placed  by  pregnant  women  in  the 
precautions  they  had  taken. 

In  all  such  cases  it  is  possible,  tliongh  unlikely,  that  a  female 

may  attribute  her  symptoms  to  disease,  and>eally  believe  what 
she  so  much  desires  should  be  true,  the  wish  in  this,  as  in  other 

things,  being  father  to  the  thought ;  and  as  the  married  woman, 
anxious  for  offspring,  construes  every  unusual  sensation  into  a  sign 

of  pregnancy,  and  makes  serious  preparations  for  the  event  which 
is  to  crown  her  wishes,  so  the  single  woman,  wliose  wishes  all 
tend  the  other  way,  may  sincerely  attribute  to  any  cause  but  the 
true  one,  every  symptom  of  a  state  whicb  threatens  lier  with 
exposure.  But  even  married  women  who  have  no  motive  to  mis- 

understand or  misrepresent  their  true  condition,  may,  up  to  the 
very  last,  attribute  it  to  a  wrong  cause.  The  conditions  under 
which  this  is  most  likely  to  happen  are  such  as  occurred  in  a  case 
reported  by  Dr.  Tanner.  A  lady,  42  years  old,  was  married  three 
years,  after  menstruating  scantily  for  five  or  six  months  pre- 

viously, had  ceased  to  be  unwell  for  about  nine  months,  was  taken 
in  labour,  and  delivered  by  instruments  of  a  mature  female  infant. 
Both  parents,  though  anxious  for  children,  despaired  of  having 
them,  and  the  lady  had  no  suspicion  that  she  was  pregnant, 
and  received  with  unaffected  incredulity  the  statement  that  she 
was  not  only  in  that  state,  but  had  been  in  labour  for  ten 
hours. t 

But  perhaps  the  most  remarkable  instance  on  record  of  preg- 
nancy ignored,  if  not  by  the  female  herself,  at  least  by  those  most 

likely  to  suspect  her,  was  furnished  by  the  Hawkins  divorce  case 
tried  before  the  House  of  Lords,  May  18-52.  The  husband,  after 
an  absence  of  ten  months  from  England,  rejoins  his  adulterous 
wife,  cohabits  with  her  more  than  two  months,  and  even  sleeps 
with  her  up  to  within  five  minutes  of  her  delivery — a  circumstance 
the  more  extraordinary  as  he  had  already  cohabited  with  her 
during  two  previous  pregnancies.  Nor  was  the  true  state  of  the 
case  suspected  by  any  of  her  friends  and  acquaintances,  by  her 
maid  who  had  dressed  and  undressed  her  up  to  the  night  of  her 
confinement,  or  by  her  medical  men,  the  alteration  that  had  taken 
place  in  her  personal  appearance  having  been  uniformly  attributed 
to  illness ;  and  it  was  by  medical  advice  that  she  remained  in 
England  while  her  husband  served  abroad.  Singular  as  were  the 
facts  of  the  case,  the  Lord  Chancellor  expressed  his  belief  that  the 

_  *  Fodcrd,  vol.  i.  pp.  496-7.  Beck  quotes  this  case  as  ilUistrating  the  posi- 
tion that  ignoi-anco  of  pi-egiiaucy  may  exist  "when  the  fonralu  is  au  idiot." 

P.ut  tliongh  Desgrauges  (lescnb:;s  the  girl  as  "asso7.-niaise,"  there  seoms  no good  reason  to  regard  her  as  an  idiot. 
t  A  Case  of  Unsuspected  Preguancv  and  Labour.  By  Thomas  ITawkes 

Tanner,  M.D,,  'Trans,  of  the  Obstetrical  Society  of  London,'  vol,  iv.  \8m 
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bfrth  trthrchiTd ''"^  inconscious  of  his  wife's  state  till  she  gave 

tin;,  P'^®^! ""^m®,  9^       ̂ y^en  rebut  the  supposi- tion of  pregnancy  ?-This  question  is  answered  by  the  facts quoted  at  p.  t,o,  proving  tbat  the  hymen  may  survive  reneated 
intercourse,  and  not  be  destroyed  even  by  delivery  ̂ ^P^atecl i>.  Is  superfoetation  possible  ?-This  question  is  discussed under  the  head  of  Legitimacy,  to  which  it  properly  belongs. 

DELIVERY. 

Delivery,  like  pregnancy,  may  be  concealed  or  pretended 
concealed,  with  a  view  of  hiding  shame,  or  destroying  the  child ; 
pretended,  in  order  to  produce  a  supposititious  heir  to  an  estate', to  bring  about  a  marriage,  or  to  satisfy  the  wishes  or  appease  the anger  of  a  husband. 

Hence  the  medical  man  may  be  required  for  medico-legal 
purposes  to  ascertain  the  existence  of  delivery  in  concealed  cases, 
and  its  non-existence  in  pretended  cases.  The  latter  class  is  rare', 
but  the  former  is  of  frequent  occurrence,  especially  in  accusations' of  infanticide,  when  the  suspected  mother  has  to  be  examined  to 
determine  whether  she  has  been  recently  delivered.  A  similar 
inquiry  may  be  called  for  in  the  dead.  A  question  may  also  be 
raised  whether  a  female  has  borne  children  at  a  former  period,  and 
(especially  in  trials  for  infanticide)  as  to  the  possibility  of  a  woman 
being  delivered  while  unconscious,  or  in  such  a  position  and  in  such 
circumstances  as,  without  any  criminal  act  of  hers,  to  endanger  the life  of  her  child. 

This  subject,  therefore,  resolves  itself  into  four  divisions  : — 
1.  The  signs  of  recent  delivery  in  the  living. 
2.  The  signs  of  recent  delivery  in  the  dead. 
;3.  The  signs  of  a  previous  delivery  in  the  living. 
4.  The  signs  of  a  previous  delivery  in  the  dead. 

5.  Other  medico-legal  questions  connected  with  de- 
livery. 

I.  SIGNS  OF  RECENT  DELIVEBY  IN  THE  LIVING. 

When  an  examination  is  made  within  a  few  days  after  delivery 
the  following  appearances  are  present: — The  face  is  pale,  as  in 
one  recovering  from  a  slight  illness ;  the  eye  sunken,  and  sur- 

rounded by  a  dark  circle.  The  pulse  is  quickened,  and  the  skin, 
soft  and  warm,  is  moistened  with  a  sweat  of  a  peculiar  and 
unpleasant  odour.  The  breasts,  especially  on  the  third  or  fourth 

day,  are  found  full,  tense,  and  knott}!-.  The  nipples  are  turgid,  and 
the  areola  presents  the  appearances  proper  to  the  state  of  preg- 

nancy. The  breasts  when  pressed  or  drawn  yield  a  milky  fluid 
which  presents  microscopic  characters  of  some  practical  value 
in  connection  with  delivery  as  well  as  with  infanticide.  For  the 
first  five  or  six  days  after  delivery,  the  fluid  that  may  be  expressed 
from  the  breasts  is  more  watery  and  opalescent  than  ordinary 
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milk,  and  less  white  and  opaque.  Under  the  microscop
e,  the 

ordinary  milk  globules  are  se'eu  mixed  with  epithelium, 
 and  the 

compound  granules  known  as  colostrum  corpuscles.  Ih
e  fagures 

annexed  compare  the  colostrum  from  a  healthy  woman  1
2  hours 

after  delivery  (fig.  12),  with  the  milk  of  another  healthy
  woman 

after  the  lapse  of  a  week*  (fig.  13).    The  abdomen  is  distend
ed, 

Fig.  12. Fig.  13. 

its  integuments  ai-e  relaxed  and  thrown  into  folds,  and  its  lower 
part,  fi-om  the  pubes  to  the  navel,  marked  by  light-coloured  broken 
streaks  or  cracks.  On  pressing  the  hand  firmly  over  the  pubic 
region,  the  imperfectly  contracted  uterus  is  felt  about  the  size  of 
the  head  of  a  new-born  infant,  rising  three  or  four  inches  above 
the  brim  of  the  pelvis,  and  inclining  more  to  one  side  than  the 
other.  The  external  parts  of  generation  bear  distinct  marks 
of  distension  and  injury.  They  are  swollen  and  relaxed,  and  not 
uncommonly  bruised  and  torn.  After  a  first  labour,  the  f ourchette 
is  often  ruptured,  and  the  injury  sometimes  extends  deep  into  the 
perineum.  On  examination  per  vaginam  the  uterus  is  found 
enlarged,  and  corresponding  with  the  external  tumour,  the  os  uteri 
gaping,  so  as  to  admit  two  or  three  fingers,  and  its  margins 

i-elaxed,  flabby,  and  fissured.  Within  a  few  hours  of  delivery,  the 
orifice  is  so  open  that  its  margin  cannot  be  distinguished,  and  it 
seems  a  continuation  of  the  vagina,  which  is  dilated,  relaxed,  and 
smooth,  from  the  disappearance  of  the  rugae.  Daring  the  delivery, 
much  pure  blood  escapes  from  the  torn  vessels  of  the  womb,  and 
for  the  first  two  or  three  days,  but  sometimes  much  longer,  a 
bloody  discharge  (the  lochia)  flows  from  the  genitals.  This,  when 
no  longer  mixed  with  the  blood  first  discharged,  is  found  to  be 
destitute  of  fibrin,  though  rich  in  blood-corpuscles,  epithelium 
scales  of  various  forms,  pus-cells,  and  fat  globules.  For  about  the 
same  length  of  time  the  discharge  becomes  nearly  colourless,  or 
acquires  a  light  brown  or  dirty  greenish  hue,  whence  the  vulgar 

name  "green  waters,"  and  has  a  peculiar  sour  odour,  resembling 
that  of  fish-oil — an  odour  very  difficult  to  conceal  or  destroy ;  and 
this  again  is  succeeded  by  a  milky  mucous  discharge,  which  con- 

tinues for  four  or  five  weeks. 

The  value  of  these  signs  depends  upon  their  being  found  in 

«'  After  Day's  '  Physiological  Chemiatry,'  plate  5, 
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extemal  parts  distended  by  any  tumour  recently  expelled ;  a  die- charge  may  flow  from  the  genitals,  and  the  breasts  may  enlarge and  secrete  milk,  from  sympathy  with  the  distended  uterus ;  the .  abdomen,  also,  may  display  all  the  marks  of  recent  distension. 
1  he  examination  should  be  made  without  delay;  for  the  signs 

may  disappear  before  the  tenth  day;  and  as  a  general  rule  after that  date  the  results  are  not  satisfactory.  It  may  even  be  difficult 
to  give  a  decided  opinion  at  an  earlier  period,  especially  if  the  foetus be  small  and  the  mother  vigorous. 

Of  early  abortion,  again,  the  appearances  are  slight  and  evaues- cent,  quite  unreliable  before  the  end  of  the  second  month. 

II.  SIGNS  OF  RECENT  DELIVERY  IN  THE  DEAD. 

The  external  parts  have  the  same  appearance  as  in  the  living. 
The  uterus  presents  different  appearances,  according  as  death  has 
happened  soon  after  delivery  or  later.  In  the  former  case  the  os 
uteri  IS  found  wide  open,  and  the  womb  itself  flat  and  flabby, 
measuring  9  to  12  inches,  containing  large  clots  of  blood  clinging 
to  the  soft  and  pulpy  remains  of  the  decidua ;  its  inner  surface, 
and  the  attachment  of  the  placenta  distinguished  by  its  dark  colour! 
the  small  number  of  flocculi,  and  the  semilunar  openings  on  its 
surface.  

° 
The  womb  in  course  of  time  becomes  more  and  more  con- 

tracted. In  the  first  two  or  three  days  after  the  delivery  of  a 
mature  child  it  is  about  seven  inches  long  by  four  broad ;  its 
external  surface  vascular,  and  marked  by  purple  patches,  from  an 
inch  to  an  inch  and  a  half  thick;  the  section  of  the  colour  and 
consistence  of  firm  muscular  fibre.  Its  internal  surface  retains 
the  appearances  just  described.  At  the  end  of  a  week  it  is  between 
five  and  six  inches  long  and  about  an  inch  thick ;  less  vascular, 
but  more  firm  ;  the  inner  surface  still  bloody,  and  partially 
covered  by  decidua.  At  the  end  of  a  fortnight  the  length  does  not 
exceed  five  inches,  and  at  the  end  of  a  mouth  it  has  resumed  its 
original  size.  But  the  os  uteri  never  closes  so  completely  as  in 
the  virgin  state.  The  Fallopian  tubes  and  one  or  both  of  the 
ovaries  are  found  turgid  and  vascular,  and  the  ovaries  present  one 
or  more  corpora  lutea. 

III.  SIGNS  OP  A  PREVIOTTS  DELIVERY  IN  THE  LIVING. 

The  external  marks  consist  of  silvery  lines,  or  '"'  shining  broken 
streaks,  like  the  remains  of  cracks,"  on  the  skin  of  the  breasts 
and  abdomen,  and  especially  in  the  groin.  These  marks  are 
often  absent,  and,  when  present,  merely  indicate  great  j^revious 
distension  followed  by  sudden  subsidence.  The  marks  on  the 
abdomen  are,  for  obvious  reasons,  the  most  fallacious  ;  but  those 
on  the  breasts  are  very  unlikely  to  be  caused  by  any  other  form 
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of  distension.  When  the  two  coexist  they  furnish  strong  evidence 

either  of  a  former  delivery,  or  of  some  distension  of  the  womb 

producing  sympathetic  enlargement  of  the  breasts.  An  experienced 
hand  wiil  detect  in  the  os  uteri  a  pecular,  jagged  condition,  on 
which  much  stress  has  been  laid.  The  marks  of  a  previous  rupture 

of  the  fourchette  or  perineum  would  also  afford  confirmatory 
evidence.  On  the  other  hand,  we  may  find  an  imperforate 

vagina  or  a  narrowness  quite  inconsistent  with  either  pregnancy 

or  delivery,  or  a  perfect  hymen  may  afford  a  presumption  against 

a  previous  delivery.  (See  p.  55.)  The  following  case  shows  how 

difficult  it  may  be  to  prove  the  fact  of  a  previous  delivery : — 
"  We  very  lately  examined  a  patient  who  had  borne  five  children, 
and  nursed  three  of  them,  the  youngest  being  now  five  years  old  ; 
the  breasts  were  small,  but  neither  flaccid  nor  pendulous ;  the 

nipples  short,  with  not  the  least  shade  of  brown  colour  in  the 
areolfe,  which  exhibited  only  the  delicate  rose  colour  so  often 
observed  on  that  part  of  the  virgin  breast;  there  were  neither 
lines  nor  spots  of  any  kind  on  the  abdomen ;  the  os  uteri  was 
small  and  natural;  the  vagina  contracted,  and  the  fourchette 
perfectly  entire.  It  should  be  mentioned  that  this  lady  never 

carried  her  children  beyond  the  end  of  the  eighth  month."  * 

rV.  SIGNS  OF  A  PREVIOUS  DELIVERY  IN  THE  DEAD. 

In  the  dead  body,  provided  decomposition  is  not  too  far  ad- 
vanced, we  have  the  same  indications  of  a  previous  delivery  as  in 

the  living.  The  uterus,  however,  resists  decomposition  longer  than 
any  of  the  other  soft  parts  or  viscera,  and  it  may  be  of  importance, 
as  in  the  Wainwright  case,f  to  determine  from  the  uterus  alone 
whether  the  woman  has  borne  children  or  not. 

It  would  appear  from  the  discussion  which  this  case  gave  rise  to 
in  the  Obstetrical  Society  of  London  (February  1876),  that  the 
differences  between  the  virgin  and  maternal  uterus  are  not  so 
marked  as  to  be  implicitly  relied  upon  in  the  absence  of  other 
evidence,  or  of  such  a  nature  as  to  be  clearly  distinguishable  from 
the  effects  of  disease  causing  distension  of  the  uterine  cavity. 

The  following,  however,  are  the  chief  characters  usually  stated 
as  belonging  to  the  virgin  and  maternal  uterus  resjDectively,  and 
it  is  to  be  noted  that  the  differences  are  more  particularly  evident 
in  cases  of  multiparte. 

The  virgin  uterus,  or  uterus  which  has  not  borne  children, 
is  almost  triangular  in  shape,  the  base  line  between  the  Fallopian 

"  Moutgomery, '  Cyclop.  Pract.  Med.,'  vol.  iv.  p.  5U4. 
t  The  body  of  Han-iot  Lano,  the  victimof  Wainwright  (coudeiiuied  1876)  was discovered  twelve  nuiuths  after  her  death.  It  had  beeu  buried  iu  a  shallow 

grave,  and  covered  with  chloride  of  lime.  Thougli  much  decomposed,  yet  a 
scar  was  capable  of  detection  on  the  right  leg,  such  as  might  have  beeu  caused 
by  a  red-hot  poker— an  injury  which  it  was  proved  had  oucun-ed  to  the  woraau 
iu  early  life.  She  was  also  known  to  have  borne  childnm  and  it  was  of  im- 

portance to  detect  whether  the  tact  of  parturition  could  be  made  out  from  au 
examination  of  the  partially  decomposed  uterus. 
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tubes  being  nearly  straight.  The  os  extdiiiilni  Is  trausvel'se  ov 
round,  with  smooth  lips,  and  the  os  internum  is  distinct.  Between 
the  two  the  rugaD  of  the  arbor  vitee  are  well  marked. 

The  shape  of  the  cavity  is  distinctly  triangular,  with  the  sides 
incurved.  As  regards  the  measurements  and  weight,  the  estimates 
given  by  diiierent  observers  vary  so  much  that  they  cannot  be 
taken  as  constant.  Barnes*  gives  the  weight  of  puberty  as  from 
360-1000  grains ;  the  length  of  the  cavity  2-10  in.  divided  in  the 
following  manner :  cavity  of  the  body,  0-9  in. ;  cavity  of  the  neck, 
I'OO  in. ;  the  intermediate  cavity  or  canal  of  the  isthmus,  0'20  in. 
The  average  thickness  of  the  nterine  walls  is  from  o4o  in.  to 0-60  in. 

The  maternal  uterus  is  less  distinctly  triangular,  and  the 
base  line  between  the  Fallopian  tubes  is  convex.  The  os  externum 
is  enlarged,  irregular,  and  fissured,  and  the  os  internum  not  so  well 
defined.  The  rugte  of  the  arbor  vitse  are  generally  smoothed  out. 
The  cavity  is  less  distinctly  triangular.  Its  shape  is  altered  so 
that  the  length  of  the  cavity  of  the  body  exceeds  that  of  the  neck, 
reversing  the  relations  seen  in  the  virgin  uterus. 

The  measurements,  weight,  and  thickness  of  the  walls  of  the 
uterus  are  all  increased.  According  to  Barnes,  the  weight  is  from 

1200  to  1800  grains;  the  length  of  the  cavity,  2-30  in.,  divided 
into — cavity  of  the  bodv,  I'lO  in.;  neck,  I'OO  in.;  and  isthmus, 0'20  in. 

In  old  age  the  uterus  undergoes  atrophy,  and  may  be  reduced 
to  100-200  grains. 

V.  OTHER  MEDICO-LEGAL  aiTESTIONS  CONNECTED 
WITH  DELIVERY. 

Two  such  questions  still  i-emain  to  be  examined. 
1.  Can  a  woman  be  delivered  in  a  state  of  unoon- 

sciousness  ? 

2.  Can  a  woman,  if  alone  and  Without  assistance, 
prevent  her  child  from  perishing  ? 

The  first  of  these  questions  will  be  examined  in  this  place ;  the 
second  belongs  to  the  subject  of  Infanticide. 

Can  a  woman  be  delivered  in  a  state  of  unconsciousness  ?  This 
question  can  be  answered  in  the  afiirmative.  The  event  may 

happen  under  the  influence  of  nai-cotics  or  ardent  spirits ;  and 
during  coma,  delirium,  or  puerperal  convulsions,  attacks  of  apo- 

plexy, deep  sleep,  and  suspended  animation.  Cases  of  unconscious 
delivery  are  not  likely  to  happen  in  a  female  pregnant  for  the  first 
time  ;  but  in  women  who  have  borne  many  children,  and  have  easy 
deliveries,  such  an  event  is  more  probable. 

*  '  Diseases  of  Womeu,'  2ad  edit.  1878,  cli.ap.  i. 



CHAPTER  III. 

FCE3TICIDE.    INFANTICIDE.  LEGITIMACY. 

TiLESE  subjects  cannot  be  understood  witliout  a  preliminary  know- 
ledge of  the  growth  and  development  of  the  Embryo  and  Foetus. 

GROWTH  AND  DEVELOPMENT  OF  THE  FCETUS. 

It  used  to  be  asserted  that  a  distinct  ovum  containing  a  defined 
embryo  cannot  be  discovered  in  the  womb  before  the  20th  or  22nd 
day;  but  Velpeau*  saw  three  ova  not  more  than  twelve  days  old, 
and  Sir  E.  Home  found  a  very  minute  ovum  in  the  womb  only 
eight  days  after  impregnation. f  The  following  account  of  the 
development  of  the  embryo  is  based  chiefly  on  the  description 
of  Devergicj^  with  the  estimates  of  length  and  weight  given  by 
Hamilton,  Burns,  Capuron,  Chaussier,  Maygrier,  Fodere,  Orfila, 

Devergie,  and  Velpeau  and  Bichard's  measurements  of  the  foetal 
skeleton;  the  French  figures  being  reduced  to  English  standards. 
Embryo,  three  to  four  weeks. — Length,  about  |  inch. 

Weight,  about  20  grains.  Ske,  that  of  a  large  ant,  or  a  barley- 
corn. Form,  that  of  a  serpent,  the  head  indicated  by  a  swelling, 

the  caudal  extremity  slender,  and  ending  in  the  umbilical  cord ; 
the  mouth  indicated  by  a  cleft ;  the  eyes  by  two  black  points ;  the 
members  appearing  as  nipijle-like  protiiberances.  The  villosities 
of  the  chorion  uniformly  spread  over  the  surface. 

Six  weeks. — Leugih,  irom  half  an  inch  to  less  than  an  inch. 
Weight,  from  40  to  75  grains.  The  head  distinct  from  tlie  chest, 
and  the  face  from  the  cranium,  and  the  apertures  of  the  nose, 
mouth,  eyes,  and  cars  perceptible  ;  the  hands  and  forearms  in  the 
middle  of  the  length,  and  the  fingers  distinct;  the  legs  and  feet 
situate  near  the  anus;  a  distinct  umbilicus  for  the  attlichment  of 
the  cord,  which  consists  of  the  omphalo-mesenteric  vessels,  of  part 
of  the  urachus,  of  the  intestinal  tube,  and  of  filaments  which  repre- 

sent the  umbilical  vessels.  The  placenta  forming ;  the  chorion  and 
amnion  still  separate  ;  the  umbilical  vessel  very  large.  Points  of 
ossification  in  the  clavicle  and  maxillary  bone. 
Two  months.— iei)(//7t,  variously  stated  at  from  1^  inch  to  4. 

inches.  Weight,  2  to  .5  drachms.  Kudiments  of  nose,  lips; and  ej'c- 
lids ;  organs  of  generation  visible ;  arms  and  legs  distinct  from 
trunk;  anus  marked  by  a  dark  spot;  rudiments  of  lungs,  spleen, 
and  supra-renal  capsules  ;  caecum  behind  the  umbilicus  ;  digestive 

*  '  Embryology,'  p.  ',0.  f  Goocli's  '  Midwifery,'  p.  88. ;  'Mudcdne  L6gale,'  art.  iDfiiiiticido. 
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canal  withdrawn  into  the  abdomen;  urachus  visible;  chorion touchius  the  amnion  at  the  point  opposite  the  insertion  of  the pJaceuta  which  begins  to  assume  its  regular  form:  umbilical vessels  becoming  twisted.  Foints  of  ossification  in  frontal  bone and  ribs. 

Three  months.— Length,  variously  stated  at  from  2  to  6  inches. 
Weight,  Iroru  1  ounce  to  3  ounces.  The  head  voluminous;  the 
eyelids  and  lips  in  contact ;  membrana  pupillaris  visible ;  fingers 
separated  ;  lower  extremities  longer  than  rudimentar7  tail ;  parts 
ot  generation  prominent,  and  the  ses  distinguishable  by  the  lens  ; thymus  and  supra-renal  capsules  present ;  the  ventricles  of  the 
heart  distinct.  The  decidua  uterina  and  reflexa  in  contact;  the 
funis  containing  umbilical  vessels  and  a  little  gelatinous  matter ; 
placenta  completely  isolated ;  the  umbilical  vesicle,  allantois,  and 
omphalo-mesenteric  vessels  have  disappeared. 
Four  months.— Length,  variously  stated  at  from  4|  to  8i 

inches.  Weight,  2\  or  3,  to  7  or  8  ounces.  Skin  rosy,  and  tolerably 
dense;  mouth  very  large  and  open;  membrana  pupillaris  very 
evident ;  nails  appearing ;  sex  distinct ;  gall-bladder  forming ; 
meconium  in  duodenum  ;  cascal  valve  visible  ;  umbilicus  near  the 
pubes.  Complete  contact  of  chorion  and  amnion ;  membrane 
forming  at  point  of  attachment  of  placenta  to  uterus.  Points  of 
ossification  in  lower  parts  of  sacrum ;  ossicula  auditoria  ossified. 

Five  months— Length,  variously  stated  at  from  6  to  10^ 
inches  (a  still-born  male  13,  female  13|;  male  born  alive  9,  female 
10  inches).  Weight,  5  or  7  ounces  to  1  pound  1  ounce.  (A  still-born 
male,  1  pound  13  ounces  [Schmitt]  ;  two  still-born  twin  females, 
1  pound  6  ounces,  and  11  ounces  [G].  Head  still  comparatively 
large  and  covered  with  a  light  down ;  nails  very  distinct ;  skin 
without  sebaceous  covering  ;  heart  and  kidneys  very  bulky ;  gall- 

bladder distinct ;  meconium  of  a  yellowish-green  tint  at  commence- 
ment of  large  intestines.  Points  of  ossification  in  pubes  and  os 

calcis  ;  germs  of  the  permanent  teeth. 
Six  months. — Length,  variously  stated  at  from  8  to  13| 

inches.  Weight,  1  lb.  to  21bs.  2oz.  Skin,  with  some  appearance 

offibi'ous  structure,  is  covered  with  down  and  sebaceous  matter; 
the  body  of  the  colour  of  cinnabar;  eyelids  still  adherent;  mem- 

brana pupillaris  still  existing  ;  funis  inserted  a  little  above  pubes  ; 
meconium  iu  upper  part  of  large  intestines  ;  liver  dark-red  ;  gall- 

bladder contains  insipid  serous  fluid  ;  testes  near  kidneys.  Points 
of  ossification  in  the  four  divisions  of  the  sternum.  Centre  of  body 
at  lower  end  of  sternum. 

Seven  months. — Length,  variously  stated  at  from  11  to  16 
inches.  Weight,  2  lbs.  to  4  lbs.  5  oz.  Skin  dusky  red,  thick  and 
fibrous,  and  covered  with  sebaceous  matter;  hair  about  \  inch 
long ;  nails  not  reaching  ends  of  fingers ;  eyelids  no  longer 
adliering;  membrana  pupillaris  disappearing;  meconium  occupy- 

ing nearly  all  the  large  intestine  ;  left  lobe  of  liver  almost  as  large 

ns"right;  gall-bladder  containing  bile;  brain  firmer;  testicles  more distant  from  kidneys.  Point  of  ossification  in  the  astragalus. 

Centre  of  body  a  little  below  the  sternum. 
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Eight  monthB.-Lenglh,  U  to  18  inches.  WeicjU,  3  lbs 
 4  oz. 

to  5  lbs  7  oz  Skin  rosy,  covered  with  fine  short  hairs
,  and  with 

well-marked  sebaceous  envelope;  nails  reaching  ends  of
  fingei-s; 

merabrana  pnpillaris  has  disappeared  ;  testic  es  desce
nd  into  the 

internal  ring.  A  point  of  ossification  in  the  last  verte
bra  of  the 

sacrum.   The  middle  point  of  the  body  nearer  the  umbilicus
  than 

the  sternum.  ^  ^  ̂   .     nn    •  -u 

Nine  months  or  full  term.— Length,  16  to  20  inches
 

Weinht,  4  lbs.  5  oz.  to  7  lbs.  The  head  covered  with  hair  ab
out 

an  inch  Ion" ;  skiu  coated  with  sebaceous  matter ;  the  down  absent, 

except  about  the  shoulders  ;  testes  have  passed  inguinal  ring  and 

are  often  found  in  scrotum  ;  meconium  at  termination  ot  large 

intestine.  Points  of  ossification  in  centre  of  cartilage  at_ lower  end 

of  femur  ;  os  hyoides  not  ossified ;  four  portions  of  occipital  bone 

distinct ;  external  auditory  meatus  cartilaginous.* 

Casper  attaches  the  utmost  importance  to  the  state  of  the  ossi- 
fication in  the  lower  epiphysis  of  the  femur,  as  determining  the 

degree  of  maturity  of  the  fcstus;  and  as  the  test  is  apphcable 

when  only  a  skeleton  is  found,  it  may  stand  us  instead  when  all 
other  signs  are  wanting. 

Though  no  other  long  bone  exhibits  the  slightest  appearance  of 
ossification  in  the  last,  or  tenth  lunar  month,  of  gestation,  in  the 
second  half  of  that  month  an  ossific  point  apjoears  in  the  lower 

epiphysis  of  the  femur.  This  is  shown  by  cutting  into  the  knee- 
joint,  and  then  taking  successive  slices  of  the  cartilage  till  the 
greatest  diameter  is  reached.  A  coloured  point  thus  becomes 
visible  in  the  milk-white  cartilage  in  the  form  of  a  more  or  less 
circular  light  blood-red  disc,  m\ach  harder  than  the  surrounding 
tissue.  In  decomposed  bodies,  however,  the  cartilage  is  of  a  pale 
dirty -yellow  tint,  and  the  ossific  point  a  dusky  red.  Casper  states, 
as  the  results  of  464  examinations,  that  if  this  point  is  not  seen, 
the  foetus  cannot  be  older  than  36-37  weeks.  When  this  point  is 
not  seen  in  mature  infants  (and  this  happens  in  1  case  out  of  34) 
its  absence  coincides  with  defective  organization,  and  otherwise 
retarded  development.  When  the  ossific  point  is  the  size  of  a 

hemp-seed  (half  a  line),  it  indicates  an  age  of  37-38  weeks.  In 
the  rare  cases  in  which  it  has  this  small  size  at  full  term,  there  is 
defective  development  elsewhere.  A  diameter  of  from  f  to  4  lines, 
indicates  maturity  ;  and  we  can  conclude,  almost  certainly,  that  the 
infant  has  survived  its  birth  if  the  ossific  point  exceeds  4  lines,  or 
a  third  of  an  inch  in  diameter.  Casper  has  seen  no  exception  to 
this  rule;  but,  on  the  other  hand,  a  less  diameter  than  3  lines,  or 
a  quarter  of  an  inch,  is  consistent  with  an  infant  having  survived 
its  birth. 

The  weight  of  the  foetus  at  full  term  has  been  the  subject  of 

*  In  foi-mer  editions  of  tliis  work  (pp,  77  and  78  of  the  fourtli  edition)  two 
tables  wore  inserted,  founded  on  the  accurate  observations  of  different  authors, 
and  presenting  not  only  the  average  weights  and  measures,  but  the  two 
extremes,  and  distinguishing  the  still-born  from  those  bom  alive.  As  it  is  not 
often  that  these  tables  would  have  to  be  referred  to  for  practical  purposes, 
tliey  are  omitted  from  the  present  edition, 

G 
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niauy  investigations,  and  as  it  is  important  in  itself  and  interest- 
ing as  throwing  hglit  on  the  probable  limits  of  variation  at  earlier 

S'a  nnn  ?^  g^station,  the  results,  as  deduced  from  upwards  of 
20,000  observations,  by  Quetelet,  Camus,  Lecieux,  and  Baude- 
locque,  and  by  Drs.  Macaulay  and  Clark,  including  the  facts  in  the table,  are  subjoined  : — 

Greatest,  14  lbs.  ;  least,  2  lbs.  6  oz. ;  average,  6  lbs.  11  oz. 
But  much  greater  weights  have  been  recorded.  Dr.  Merriman 

gives  one  exceeding  14  lbs. ;  Sir  Eichard  Croft  1,  and  Dewees 
2,  of  15  lbs.;  Dr.  Eamsbotham,  senior,  and  Dr.  Moore,  of  New 
Yort,  instances  of  16|  lbs. ;  and  Mr.  Owens,  of  Ludlow,  1  of 17  lbs.  12  oz.,  and  even  this  is  said  to  have  been  exceeded. 

The  following  is  the  length  of  the  foetus  at  full  term,  as  given 
by  different  English  and  French  authors : — 

Greatest,  26  inches  ;  least,  17  inches  j  average,  19  inches. 
But  in  certain  cases  the  length  has  exceeded  even  this  maximum. 

Dewees,  for  instance,  met  with  a  length  of  27  inches. 
It  may  be  well  to  add  that,  as  a  rule,  still-born  infants  are 

heavier  and  longer  than  those  born  alive,  males  than  females,  single 
children  than  twins,  and  twins  than  triplets. 

The  marks  of  maturity  and  immaturity  will  be  stated  more  fully 
under  the  head  of  Legitimacy. 

FCETICIDE,  OR  CRIMINAL  ABORTION. 

The  crime  of  abortion  consists  in  unlawfully  administering  to 
any  woman,  or  causing  to  be  taken  by  her  (whether  she  be  with 
child  or  not,  with  intent  to  procure  her  miscarriage,  any  poison 
or  other  noxious  thing  (see  Toxicology,  chapter  i.),  or  using  for  the 
same  purjiose  any  instrument  or  other  means  whatsoever ;  also 
in  the  use  of  the  same  means  with  the  same  intent  by  any 
woman  being  with  child  (24  &  25  Vict.  caj).  100,  §§  58,  59).  It  is  also 

an  indictable  offence  and  punishable  by  five  years'  penal  servitude 
to  supply  any  "poison  or  other  noxious  thing,  or  any  instrument 
or  anything  whatsoever  "  for  the  purpose  of  procuring  abortion. 
The  statute  is  silent  as  to  the  distinction  between  women  qw'ck  and not  quick  with  child. 

The  first  duty  of  the  medical  examiner  is  to  inspect  any  sub- 
stances that  may  have  been  expelled  from  the  womb.  If  he  finds 

them  to  be  products  of  conception,  he  may  have  to  determine 
whether  their  expulsion  was  due  to  natural  causes,  to  drugs,  or  to 
violence.  Sometimes,  too,  he  may  have  to  determine  whether  the 
female  in  whom  the  abortion  is  alleged  to  have  taken  place,  has 
been  recently  delivered.  Three  different  examinations  therefore 

may  be  required. 
1.  An  examination  of  substances  expelled  from  the 

womb. 

2.  An  inquiry  into  the  cause  of  the  abortion ;  and 
3.  An  examination  of  the  female  supposed  to  have 

miscarried, 

1.  Substances  expelled  from  the  womb.— It  is  only  in 

the  early  periods  of  gestation  that  this  examination  offers  any 



CRIMINAL  ABORTIOX. 

83 difficulty.  When  the  embryo  has  attained  a  certain  degree  of 

development,  its  appeai-ance  is  quite  characteristic.  The  rule 

already  laid  down  (p.  68)  in  speaking  of  moles  and  false  mem- 
branes as  signs  of  pi-egnancy,  must  be  observed  in  cases  of  alleged 

abortion — viz.,  to  admit  no 
substance  to  be  a  product  of  Fif^:.  14. 
conception  in  which  distinct 
ti'aces  of  an  ovum  cannot  be 
recognized.  To  this  rule  hy- 

datids form  a  solitary  excep- 
tion. 

The  annexed  figures  from 
Hunter's  "  Gravid  Uterus," 
show  the  appearance  of  early 
ova,  in  contrast  with  that  of 
a  false  membrane  discharged 
in  dysmenorrhcea.  Fig.  14 
exhibits  a  complete  ovum  of 
about  three  weeks,  with 
bristles  a  b,  a  b,  traversing 
the  cavity,  from  the  angles 
A  A,  corresponding  to  the 
Fallopian  tubes,  to  the  point 
opposite  the  neck  of  the 
uterus.  Fig.  16  shows  the  same  ovum  with  much  of  its  anterior 
wall  cut  away.  A  small  hydatid  which  complicated  the  figures 
unnecessarily  has  been  omitted.  The  two  figures  are  reduced 
to  about  two-thirds  of  the 

oi-iginal.    Fig.  16  shows  an  ^'K'  l'^- 
ovum  of  about  eight  weeks, 
consisting  of  the  chorion  and 
its  contents,  without  the  de- 
cidua.  The  size  of  the  figure 
is  the  same  as  in  the  original. 
Fig.  17  represents  a  portion 
of  the  lining  membrane  of 

the  uterus  cast  ofi"  during 
painful  menstruation.  It 
j)resents  all  the  characters 
of  a  true  decidual  structure, 
having  on  the  side  which 
corresponded  with  the  ute- 

rine cavity  a  fine  cribriform 
surface,  and  on  the  reverse 
side  the  rough  flocculent 
appearance  characteristic  of 
the  outer  surface  of  membranes  ordinarily  discharged  along  wiih 
the  ovum  in  abortion. 

Having  ascertained  that  the  substance  submitted  to  our  in- 
spection is  really  a  product  of  conception,  we  must  next  deter- 

mine its  age  by  comparing  it  with  the  description  already  giveu 
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of  the  growth  and  development  of  the  embryo  and  foetus,  p.  79 

abol-tPoni-i?utld^n^^°''*'°''-7^^  considering  the  canse  of  an aooition  attnbuted  to  drugs  or  force,  it  is  necessary  to  be  armed Pig.  17. 

Fig.  16. 

with  some  preliminary  knowledge  respecting  the  occurrence  of 
abortion  from  natural  causes.  This  is  known  to  be  very  common 
especially  in  the  early  months,  and  it  has  been  variously  stated  as 
occurring  in  1  out  of  12,  or  even  (Dr.  Granville)  1  in  3  of  the 
total  number  of  conceptions.  Accoucheurs  who  have  had. to  deal 
chiefly  with  women  in  more  advanced  periods  of  pregnancy  have 
estimated  the  proportion  much  lower  {e.g.,  1  iu  188,  Madame  La 
Ohapelle).  The  causes  of  these  miscarriages  will  be  conveniently considered  iinder  the  title  of 

Natural  causes. — These  are  either  (a)  predisposing,  or  (I) 
exciting,  a.  The  predisposing  causes  may  affect  either  the 
female  herselt  or  the  ovum.  The  females  most  liable  to  abortion 
are  the  plethoric,  the  irritable,  the  nervous,  the  lymphatic,  the 
feeble,  and  the  ailing  :  also  those  suffering  from  excessive  or  irre- 

gular menstruation  and  leucorrhoea ;  from  syphilis,  scurvy,  asthma, 
and  dropsy,  and  from  zymotic  and  septic  diseases.  Malformations 
of  the  pelvis,  its  small  size  in  those  who  marry  very  early,  tight 
lacing,  and  all  diseases  of  the  womb  or  its  appendages  which 
restrain  the  complete  development  of  the  organ,  also  act  as  pre- 

disposing causes.  To  these  may  be  added,  rigidity  of  the  womb  in 
those  pregnant  for  the  first  time  at  a  mature  age,  and  a  relaxed 
condition  of  the  neck.    Occasionally,  abortion  has  been  epidemic* 

The  predisposing  causes  dependent  on  the  state  of  the  ovum  are 
very  numerous,  especially  in  the  early  months.    According  to 

*  See  ruferences  to  sucli  epidemics  iu  Velpenu's  '  Art  des  Accouchemeus,' 
art.  Avortement. 
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Velpeau,  of  upwards  of  200  embryos  expelled  before  the  end  of  the 
third  month,  at  least  one-ha,lf  were  diseased.  The  disease  may  be 
in  the  membranes,  in  the  placenta,  or  in  the  foetus  itself;  and  it 
may  assume  any  form  of  structural  degeneration.  Disease  of  the 
foetus,  or  its  annexes,  affords,  of  course,  a  strong  probability  in 
favour  of  abortion  from  natural  causes. 

A  woman  who  has  once  miscarried  is  likely  to  miscarry  again 
from  the  same  cause,  and  at  or  about  the  same  period  of  gestation ; 
and  it  is  usual  to  attach  some  importance  to  the  mere  force  of 

habit.  In  a  case  given  by  Heberden  ("  Commentaries,"  p.  15) 
there  were  no  less  than  35  miscarriages. 

h.  To  the  occasional,  or  exciting  causes,  belong  strong  and 
sudden  actions  of  the  muscles  of  the  abdomen,  as  in  coughing; 
straining  efforts  to  void  urine  or  faeces,  &c.  ;  violent  exercise,  as  in 
dancing;  profuse  discharges  from  the  bowels  or  from  the  womb 
itself :  undue  excitement  of  the  genital  organs ;  blows,  aud  various 
forms  of  mechanical  injury. 

All  these  occasional  or  exciting  causes  fail  to  produce  abortion 
when  the  ovum  is  sound  and  the  female  healthy;  but  the  most 
careful  abstinence  from  all  exciting  causes  will  not  prevent  abortion 
when  the  predisposition  from  either  cause  is  strong. 

The  criminal  means  are  best  divided  into  two  classes,  general 
and  local ;  the  first  acting  through  the  constitution  of  the  mother, 
the  second  by  immediate  application  to  the  abdomen  or  uterus. 

1.  General  or  constitutional.  Venesection.— The  popular 
belief  in  bleeding  as  an  abortive  rests  on  the  authority  of  Hip- 

pocrates. But  it  is  a  notorious  fact  that  pregnant  women  bear 
blood-letting  well,  that  it  is  often  the  best  means  of  averting  a 
threatened  abortion,  while  the  assumption  that  it  promotes  abor- 

tion is  rebutted  by  numerous  well-attested  facts.  Cases  are  re- 
corded of  women  bled  48,  80,  and  87  times  in  the  course  of  their 

pregnancies,  without  miscarriage  ;  and  Dr.  Rush,  who  resorted  to 
bleeding  very  freely  in  the  yellow  fever  of  1793,  asserts  that  not  one 
pregnant  woman  to  whom  he  prescribed  it  died  or  miscarried. 

The  popular  belief  in  the  efficacy  of  bleeding  from  the  foot  rests 
on  no  better  foundation,  nor  does  the  removal  of  blood  by  leeches  tb 
the  anus  or  vulva— a.  practice  rarely  resorted  to  in  this  country  possess  any  peculiar  efficacy. 
Emetics.— During  the  early  months  of  pregnancy,  and  even  in some  cases  throughout  its  entire  duration,  severe  and  distressing vomiting  occurs,  without  producing  abortion ;  and  several  active 

irritant  poisons  productive  of  violent  vomiting  have  failed  to  cause 
miscarriage.  These  facta  afford  a  presumption  against  the  efficacy of  emetics,  except  in  women  strongly  predisposed. 

^ i        t   —  — experienc 
yellow  fever  of  1793  is  conclusive  on  this  point.* 

♦  '  Med.  Obscrviitious  auil  ItKpiirius,'  vol.  iii.  p.  249 
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Diuretics.— These  remedies,  too,  have  been  classed  among abortives,  but  without  sufficient  reason.  Irritant  poisons,  which 
apt  m  moderate  doses  as  diuretics  {e.g.,  nitre),  may  occasion  abor- tion; but  not  simply  by  their  diuretic  action. 

One  irritant  poison  specially  deserves  notice  in  this  place : 
namely,  cantlmrides.  It  is  a  strong  emetic,  purgative,  and  diuretic, 
acting  violently  on  the  organs  in  the  immediate  neighbourhood  of 
the  womb— VIZ.,  the  bladder  and  rectum— occasioning  also  intense 
fever  and  great  weakness  ;  and  yet  even  this  drug  in  full  doses  may 
fail  (as  in  a  case  related  by  Mr.  Lucas,  of  Leeds).  The  frequent 
failure  of  such  active  poisons  throws  great  doubt  on  the  efficacy  of 
less  powerful  remedies  in  the  absence  of  a  decided  predisposition  to miscarry. 

Emmenagogues.— Under  this  name  a  vast  number  of  active 
and  inert  remedies  are  classed,  most  of  which  have  as  little  effect 
on  the  womb  as  on  other  parts  of  the  body.  Savin,  mercuri/, 
snaheroot,  slmA.  pennyroyal,  have  been  classed  under  this  head. 
The  last-named  drugs  do  not  appear  to  be  very  efficacious. 

Mercury  and  its  preparations,  even  when  given  in  large  doses,  and 
causing  profuse  salivation,  appear  to  be  attended  with  little  risk. 
But  savin  has  some  pretensions  to  be  considered  dangerous  ;  for,  in 
common  with  other  irritant  poisons,  it  has  undoubtedly  occasioned 
abortion  in  more  tlian  one  instance,  though  it  has  failed  in  some, 
and  in  others,  again,  has  killed  both  mother  and  child. 

Closely  allied  to  the  so-called  emmenagogues  is  the  secale  cor- 
nutum,  or  eryot  of  rye,  which  jDossesses  the  remarkable  property 
of  exciting  the  muscular  fibres  of  the  uterus  to  contract,  and  is 
in  frequent  use  for  that  purpose.  Concerning  the  efficacy  of  this 
remedy,  much  difference  of  opinion  exists.  Some  authors  have 
supposed  that  the  power  of  the  ergot  is  limited  to  the  period  of 
delivery,  and  to  the  state  of  full  expansion  and  development  of  the 
uterus.  But  this  opinion  is  refuted  by  cases  in  which  it  produced 
abortion  at  an  earlier  period  of  gestation,  and  experiments  on 
animals  have  shown  that  it  may  be  effectual  at  any  period.  On  the 
other  hand,  several  cases  are  recorded  by  Drs.  Condie  and  Beck  of 
the  failure  of  repeated  large  doses  of  ergot. 

The  root  of  a  j^lant  called  the  Actcea  racemosa  has  the  reputation 
of  being  nearly  as  active  as  the  ergot. 

Digitalis  has  been  classed  among  abortives  on  the  strength  of 
a  case  related  by  Dr.  Campbell.  The  drug  was  given  for  dropsy ; 
the  child  was  still-born,  and  the  mother  died  soon  after.  Dr. 

W.  H.  Dickinson  ('  Med.-Chir.  Trans.,'  vol.  xxxiv.  p.  1)  has  shown 
that  digitalis  in  such  doses  as  from  5ss  to  5iss  of  the  infusion,  and 
m^xx  to  V\xl  of  the  tincture,  has  a  specific  action  on  the  womb ; 

and  its  power  of  producing  abortion,  though  not  proved,  is  to  be 
inferred  from  the  facts  stated. 

It  results  from  these  observations  on  the  power  of  drugs,  that 
there  is  no  medicine  that  can  be  depended  on  to  procure  abortion 

in  women  not  strongly  predisposed ;  that  if  given  in  doses  short 
of  those  which  risk  the  life  of  the  mother,  they  would  almost 
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certainly  fail ;  that  when  they  do  succeed,  they  place  her  life  in 

ieopardy,  and  often  sacrifice  it;  and  that,  for  every  case  in  which 

the  mother  escapes,  there  is  probably  one  at  least  in  which 

mother  and  offspring  both  perish,  and  one  m  which  the  mother 

dies,  the  child  remaining  intact  in  the  womb. 

Local,  or  meclianieal  means— These  consist  either  ot 
external  violence,  or  of  instruments  introduced  into  the 
womb. 

External  violence  is  a  sufficient  cause  of  abortion.  But  it 

would  appear  that  unless  it  is  such  as  to  endanger  the  life  of  the 
mother,  it  is  not  effective. 

In  1811  a  man  was  executed  at  Stafford  for  the  murder  of  lua 

wife.  She  was  pregnant,  and  he  succeeded  in  inducing  abortion 

by  violently  elbowing  her  in  bed,  rolling  over  her,  &c. ;  but  he  also 
caused  her  death.*  A  female  in  the  last  month  of  her  pregnancy 

was  struck  on  the  abdomen  by  her  husband.  An  extensive  detach- 
ment of  the  placenta  caused  the  immediate  death  of  the  foetus,  and 

that  of  the  mother  fifty-one  hours  after,  f 
Severe  injuries  not  directly  inflicted  on  the  abdomen  often  fail 

to  occasion  abortion.  Thus,  Madame  La  Chapelle  tells  us  ot  a 
young  midwife,  who  was  pregnant  and  had  a  narrow  pelvis  ;  and 
to  procure  abortion  and  avoid  the  Csesarian  section,  threw  herself 
from  a  height.  She  died  from  her  wounds,  but  did  not  miscarry. 
Mauriceau  also  gives  the  case  of  a  pregnant  female  seven  months 
gone,  who  to  escape  from  a  fire  slid  down  from  the  third  story, 
but,  losing  her  hold,  fell  on  the  stones  and  fractured  her  forearm, 
but  there  was  no  abortion. 

The  same  remarks  apply  to  the  introduction  of  instruments 
into  the  womb  by  unskilful  persons.  In  some  instances  abortion 
has  been  procured  ;  in  others,  after  considerable  injury  had  been 
inflicted  on  the  vagina  and  uterus,  the  child  was  born  alive ;  and 

in  all  of  them  the  mother's  life  has  been  endangered  or  sacrificed. 
Sulphuric  acid  has  been  injected  into  the  vagina  with  a  view  of 

producing  abortion ;  and  occasioned  violent  inflammation  of  the 
parts,  and  adhesion  of  the  os  tineas,  with  the  formation  of  a  dense 
membrane  over  it.  After  attempting  delivery  by  incisions  into 
the  neck  of  the  womb,  it  was  found,  necessary  to  perform  the 
Caesarian  operation— and  both  mother  and  child  died.  J 

A  case  which  occurred  in  the  i^ractice  of  Dr.  Wagner,  of  Berlin, 
illustrates  so  forcibly  the  difficulty  of  procuring  abortion  in  women 
not  predisposed,  whether  by  medicines  or  by  force,  that  it  will  form 
a  fitting  conclusion  to  this  subject. 

A  young  woman,  seven  months  with  child,  had  employed  savin 
and  other  drugs  to  produce  miscarriage.  As  these  failed,  her 
paramour  bound  a  strong  leathern  strap  (the  thong  of  a  skate) 
tightly  round  her  body.  This  too  availing  nothing,  he  (by  his 
own  confession)  knelt  upon  her  with  all  his  weight,  and  trampled 

»  Hmith'M  '  Foi-ciiHic  Mcdiciiio,'  p.  305.        f  C'liiupbull,  op.  cit.  p.  131. X  Report  of  M.  Omn-iu  to  tho  Aoaddraiu  Natioualo  of  Paris,  cited  iu  tlio '  Laucet,'  vol.  viii.  p.  38. 
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ou  hei  while  she  lay  on  her  back.  "  As  this  also  failed,  he  took  a 
sharp-pointed  pair  of  scissors,  and  proceeded  to  perforate  the  uterus through  the  vagina.  Much  pain  and  hasmorrhage  ensued,  but  did 
not  last  long.  The  woman's  health  did  not  suffer  in  the  least ;  and pretty  much  about  the  regular  time,  a  living  child  was  brought  into the  world  without  any  marks  of  external  injury  upon  it  "* 
Examination  of  the  female.— We  should  be  guided  in  this 

by  the  signs  already  laid  down  at  p.  74  ;  bearing  in  mind  that  they are  less  strongly  developed  in  the  early  months,  and  that  before 
Tf™!?'^      little  dependence  can  be  placed  on  them. 
If  the  female  dies,  we  may  be  required  to  examine  the  body,  and 

must  be  guided  by  the  signs  of  delivery  as  at  the  full  period,  but less  distinct  as  the  period  of  utero -gestation  is  earlier. 
The  following  is  a  summary  of  the  chief  points  to  be  at- tended, to  m  cases  of  abortion : — 
L  The  supposed  product  of  conception  must  be  submitted  to 

minute  and  careful  examination.  If  a  foatus  has  been  expelled,  its 
age  must  be  determined  by  the  rules  already  laid  down. 

2.  The  reputed  mother,  whether  alive  or  dead,  must  then  be 
examined if  alive,  we  must  ascertain,  if  possible,  whether  there 
was  such  a  predisposition  to  abortion  as  to  account  for  it  without 
attributing  great  efficacy  to  the  means  employed.  To  determine 
whether  or  not  such  a  predisposition  exists,  we  must  inquire  into 
the  general  state  of  health  of  the  mother  before  the  abortion  took 
place,  and  especially  whether  she  has  had  previous  abortions — and 
if  so  whether  they  occurred  at  or  about  the  same  period  of  gesta- 

tion. If  the  female  died  from  the  means  employed,  we  must  use 
the  same  care  in  examining  the  uterus,  and  must  observe  the  rules 
hereafter  to  be  laid  down  for  conducting  post-mortem  examinations. 

Some  questions  of  medical  ethics  mix  themselves  up  with  the 
question  of  abortion,  as 
Under  what  circumstances,  and  by  what  means,  is 

it  morally  and  legally  proper  to  induce  premature 
delivery  ?  and  what  circum.stances  will  justify  the 
Caesarian  operation  ? 

Such  questions  are  easily  answered.  The  medical  man  is  clearly 
justified  in  resorting  to  any  measure  which  promises  to  preserve 
the  life  of  mother  and  child  when  both  are  threatened ;  and 
where  one  only  can  be  preserved,  the  female  herself  may  use  her 
right  of  self-preservation,  and  choose  whether  her  own  life  or  that 
of  her  child  shall  fall  a  sacrifice  to  the  means  recommended. 

INFANTICIDE. 

No  criminals  meet  with  so  much  sympathy  as  women  guilty  of 
iafanticide.    This  feeling,  largely  shared. by  members  both  of  the 

♦  The  methods  employed  by  skilled  abortiou-moiigers  are  the  same  as  tliosc 
used  by  legitimate  practitioners  with  a  view  to  induce  prematuro  labour.  It 
is  only  when  fatal  accidents  occur,  or  evidence  oozes  out  in  some  way,  that 
these  criminals  are  brouglit  to  justice. 
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n.cilicul  and  tlio  legal  profession,  is  partly  explained  by  the  exc
ep- 

tional nature  of  the  crime,  and  partly  perhaps  by  the  extreme  harsh- 

ness and  cruelty  of  a  former  statute  (21  Jac.  I.,  cap.  27),  which 

virtually  visited  the  concealment  of  shame  with  the  punishment
  ot 

murder  *  It  was  under  the  influence  of  that  injustice  that  Dr. 

William  Hunter,  in  1783,  wrote  his  celebrated  essay  '  On  the
 

Uncertainty  of  the  Signs  of  Murder  in  the  case  of  Bastard  Ohi
J- 

dren '  Twenty  years  later  (1803)  an  Act  was  passed  decreeing 

that  women  accused  of  infanticide  should  be  tried  by  the  same 

rules  of  evidence  as  obtain  in  other  trials  for  murder ;  but  that  if 

acquitted,  they  may  be  tried  for  concealment  of  the  birth,  and,  if 

found  guilty,  punishment  by  imprisonment  for  a  term  not  exceeding 
two  years.  „       .  ,         ,  ,  , 

The  provisions  of  this  statute  were  confirmed  by  an  Act  passed 

June,  1828  (9  Geo.  IV.  cap.  31),  which  also  provides  that  it  shall 

not  be  necessary  to  prove  whether  the  child  died  before,  at,  or  after 
its  birth.  The  Consolidation  Act  (24  &  25  Vic,  cap.  100)  adopts 
and  extends  these  provisions.t 

Questions  of  infanticide  are  necessarily  more  complicated  than 
those  of  homicide  in  general;  for,  before  inquiring  how  a  child 

has  come  by  its  death,  it  is  necessary  to  show  that  it  was  born 

*  Such  legal  severity  is  generally  fouud  to  defeat  itself ;  lieuce  real  cases  of 
child-murder  are  usually  treated  as  cases  of  mere  concealment  of  birth. 

t  §  60.  Concealing  the  birth  of  a  child,  is  to  the  following  effect: — If  any 
womau  shall  be  delivered  of  a  child,  every  persou  who  shall  by  any  secret 
disposition  of  the  dead  body  of  the  said  child,  whether  such  child  died  before, 
at,  or  after  its  birth,  endeavour  to  conceal  the  bii-th  thereof,  shall  be  guOty  of  a 
misdenieaunur,  and  being  convicted  thereof  shall  be  liable,  at  the  discretion  of 
tlie  Court,  to  be  imprisoned  for  any  term  not  exceeding  two  years,  with  or 
without  hard  labour ;  provided  that  if  anj'^  person  tried  for  the  murder  of  any 
child  shall  be  acquitted  thereof,  it  shall  be  lawful  for  the  jury  by  whose 
verdict  such  person  shall  be  acquitted,  to  find,  in  case  it  shall  so  appear  in 
evidence,  that  the  child  had  recently  been  born,  and  that  such  person  did, 
by  some  secret  disposition  of  the  dead  body  of  such  child,  endeavovu'  to  con- 

ceal the  birth  thereof,  and  thereupon  the  Court  may  pass  such  sentence  as  if 
such  person  had  been  convicted  upon  an  indictment  for  the  concealment  of 
the  birth." 

The  following  two  Sections  (§  185,  §  186)  of  the  Draft  Code  of  the  Criminal 
Code  Commission  have  been  proposed  to  secure  punishment  for  cliild-murder 
where  there  would  be  practical  difficulty  in  obtaining  a  conviction  for  that 
offence. 

§185.  Neglecting  to  obtains  assistance  in  child-birth. — "Every  woman  shall 
bo  guilty  of  an  indictable  offence,  and  shall  be  liable  upon  conviction  thereof 
to  penal  servitude  for  life,  who,  being  with  child,  aud  being  about  to  be 
delivered,  with  intent  that  the  child  shall  not  live,  neglects  to  jn'ovide 
reasonable  assistance  in  her  delivery,  if  the  child  dies  either  just,  before,  or 
dnriug,  or  shortly  after  birth,  unless  she  proves  that  such  death  was  not 
caused  either  by  such  neglect  or  by  any  wrongful  act  to  which  she  was  a 

party." §  180.  Neylectiny  to  obtain  assistance  in  child-birth  in  order  to  conceal  birth. 
— "Every  woman  shall  bo  guilty  of  an  indictable  offence,  and  shall  be  liable 
upon  conviction  tliereof  to  seven  years'  penal  servitude,  who,  being  with 
child,  and  boing  about  to  be  delivered  thereof,  with  intent  to  conceal  the 
fact  of  her  having  a  child,  neglects  to  provide  reasonable  assistance  in  her 
delivery,  if  the  child  is  permanently  injured  thereby,  or  if  the  child  dies  either 
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o  W+JJ^f  ̂""'V^'^'i  ,r*^''  "^^y         ̂ ^^^  examined,  in oidei  to  determine  whether  or  not  she  has  been  recently  delivered. 
°  ri!"""^'  °   questions  then,  may  be  raised  in  cases  of  infan- ticide :  the  one  relating  to  the  child ;  the  other  to  the  mother. Ihose  relating  to  the  child  are  the  following  — 

1.  What  is  the  degree  of  maturity  of  the  child  ? 2.  Was  the  child  born  alive  ? 
3.  If  born  alive,  how  long  did  it  survive  its  birth  ? 4.  How  long  has  the  child  been  dead  ? 
5.  What  was  the  cause  of  death? 

I.  MATURITY  OF  THE  CHILD. 

This  will  be  determined  by  a  careful  comparison  of  the  leno-th 
and  weight  of  the  child,  the  position  of  the  centre  of  the  body 
the  proportional  development  of  its  parts,  the  growth  of  the  hair 
and  nails,  the  state  of  the  skin,  the  presence  or  absence  of  the 
membrana  pupillaris  :  and,  in  the  male,  the  descent  or  non- 
descent  of  the  testicles,  &c.    (See  ante,  p.  79.) 

II.  WAS  THE  CHILD  BORN  ALIVE? 

The  legal  meaning  of  born  alive.— To  constitute  live  birth, 
the  child  must  be  living  after  the  whole  body  has  been  brought  into 
the  world  ;  and  it  must  have  an  independent  circulation ;  but  this 
does  not  imply  the  severance  of  the  umbilical  cord. 

In  examining  the  body  of  a  child  with  a  view  to  determine 
whether  it  was  born  alive,  the  chief  point  to  be  attended  to  is  the 
state  of  the  lungs :  for  if  these  organs  show  signs  of  respiration, 
there  is  a  probability  in  favour  of  live-birth;  if  not,  there  is  an 
equally  strong  probability  that  the  child  was  still-born.  But  as,  in 
the  absence  of  signs  of  respiration,  proof  may  still  be  forthcoming 
that  a  child  was  or  was  not  born  alive,  the  present  inquiry  will 
consist  of  two  parts  :  1.  The  evidence  of  live-birth,  prior  to,  and 
independent  of,  respiration.  2.  The  evidence  of  live-birth  subse- 

quent to,  and  deduced  from,  respiration. 
The  evidence  of  live-birth  prior  to  respiration  is 

negative  or  positive — negative  when  the  body  bears  marks  of 
previous  death  within  the  wombj  and  positive  when  there  are 
injuries  on  the  body  of  the  child  which  must  have  been  inflicted 
while  the  blood  was  still  circulating,  and  so  extensive  and  severe  that 

just  before,  or  during,  or  shortly  after  birtb,  unless  she  proves  that  such  death 
was  not  eaused  either  by  such  neglect  or  by  any  wrongful  act  to  which  slio 

was  a  party." 
"No  woman  shall  be  entitled  to  be  acquitted  of  iiny  offence  against  this  or 

the  last  preceding  section,  because  the  facts  proved  luuonnt  to  murder  or 
manslaughter ;  but  no  woman  who  has  been  convicted  or  acquitted  of  an 
offence  under  this  or  the  last  precediug  section,  shall  be  afterwards  tried  for 
the  murder  or  manslaughter  of  such  child,  or  for  any  other  offence  on  the 
same  facts." 
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91 they  could  not  have  been  accidental,  or  have  taken  place  dariiuj the  birth. 

Intra-uterine  maceration. — A  child  that  has  died  and 

undergone  maceration  in  the  womb  presents  these  appearances  : 

—All  parts  of  the  body  are  soft  and  flaccid,  the  chest  and  abdo- 
men flattened,  the  ribs  distinctly  visible  through  the  skin,  the  ilia 

prominent,  the  head  so  soft  and  yielding  that  it  falls  flat  in  what- 
ever position  it  may  be  placed.  The  periosteum  readily  separates 

from  the  bones;  and  the  cuticle  is  easily  detached  in  patches 
from  the  true  skin,  and  on  the  hands  and  feet  is  white,  thick,  and 

wrinkled,  as  if  from  a  poultice.  The  true  skin  is  more  or  less 

extensively  discolored,  the  change  beginning  on  the  abdomen, 
which  is  mottled  and  of  a  mixed  rose  and  ash  colour.  Elsewhere 
the  skin  is  a  brownish-red,  without  admixture  of  green  ;  and  the 

parts  of  generation  have  a  -p.^. 
deep-red  colour,  as  have 
also,  in  a  less  degree,  the 
head  and  face.  The  um- 

bilical cord  is  straight  and 
flaccid.  The  whole  surface 

is  covered  with  a  soapy 
fluid,  so  that  the  body, 
when  handled,  slips  from 
the  grasp.  The  cellular 
tissue  is  filled  with  red- 

dened serum,  and  in  parts, 
especially  in  the  scalp, 
with  a  substance  aptly 
compared  to  gooseberry 
jelly.  The  cavities  are 
tilled  with  an  abundant 

bloody  serum,  and  the 
minute  striTcture  of  the 

viscera,  tinged  throughout 
of  a  reddish-brown  colour, 
is  very  distinct. 

These  appearances,  more 
or  less  marked,  as  the  child 
has  lain  a  longer  or  shorter 
time  dead  in  the  womb, 
cannot  be  mistaken  for 
those  due  to  any  other 
cause.  They  are  quite  distinct  from  the  eflPects  of  putrefaction 
in  air  or  watei*,  and  there  is  no  putrefactive  odour.  But  as  time 
is  required  for  their  development,  they  are  not  present  when  the 
foetus  has  lain  only  a  short  time  dead  in  the  womb.  The  an- 

nexed engraving  shows  the  effects  of  intra-uterine  maceration 
which  had  proceeded  so  far  as  to  cause  extensive  separation 
of  the  cuticle,  but  without  decided  flattening  of  the  several 
parts.    The  skin  was  of  a  deep  rosy  red  colour  on  the  body,  of  a 



1)2 INFANTICIDE. 

deeper  tint  on  the  head,  and  of  a  still  stronger  colour  on  the  parts or  generation.  
'■ 

The  single  case  in  which,  anterior  to,  and  independent  of,  respira- tion we  may  state  that  a  child  was  born  alive,  is,  when  we  find 
marks  of  violence  so  severe  that  they  could  not  have  originated during  the  birth,  and  attended  with  hEemorrhage  so  abundant  that 
it  must  have  occurred  while  the  blood  was  still  circulating ;  as  in  a 
case  related  by  Devergie  of  an  infant  that  had  not  breathed,  yet was  proved  to  have  been  murdered,  by  extensive  wounds  with 
copious  effusion  of  blood  and  marks  of  great  violence  on  the  head.* 
1 0  justify  a  positive  opinion  the  loss  of  blood  must  be  large;  for considerable  hajmorrhage  might  follow  a  severe  wound  inflicted  on 
a  plethoric  infant  after  the  circulation  had  ceased. 

There  are  two  cases  then  in  which,  iudependent  of,  and  anterior  to, 
respiration,  we  may  decide  the  question,  "  was  the  child  born 
ahve?"— negatively,  when  we  find  the  marks  of  intra-uterine maceration;  affirmatively,  when  we  discover  injuries  so  extensive 
and  severe,  that  they  must  have  been  inflicted  after  the  birth,  and 
while  the  blood  was  still  circulating. 

But  the  cases  must  needs  be  very  rare  in  which  evidence  can  be 
obtained,  or  will  be  needed,  of  live-birth  before  resiDiration ;  for  very 
few  children  in  whom  the  iDlood  is  still  circulating  are  born  without 
breathing,  at  least  imperfectly. 

In  the  great  majority  of  cases,  then,  evidence  of  live-birth  must 
be  sought  for  in  the  lungs,  proof  of  respiration  being  the  first  link 
in  the  chain  of  evidence  that  the  child  was  born  alive.  We  have 
tirst  to  show  that  the  child  had  breathed,  and  then  that  the  act  of 
breathing  took  place  after  the  birth  ;  for  it  may  have  breathed 
during  the  birth,  and  yet  have  perished  before  that  complete 
delivery  which  constitutes  live-birth. 

HAS    THE    CHILD    BEEATHED  ? 

The  best  evidence  of  respiration  is  the  change  it  jDroduces  in  the 
external  appearance  of  the  lungs ;  and,  were  it  not  that  inflation 
gives  rise  to  the  same  change,  mere  inspection  would  supersede  all 
other  tests.  As  it  is,  it  serves  to  establish  the  alternative  of 
respiration  or  inflation  when  all  other  means  fail. 

Lungs  that  have  neither  breathed  nor  been  inflated  are  of  a 
uniform  firm  texture  throughout,  resembling  in  colour  and  consis- 

tence the  adult  liver.  Their  surface  is  marked  by  slight  furrows, 
which  obscurely  denote  the  division  of  the  lobules,  and  are  scarcely 
visible  in  lungs  that  are  full  of  blood ;  but  in  lungs  containing 
little  blood,  they  are  more  distinct,  and  are  very  marked  after 
intra-uterine  maceration.  The  lungs  are  also  sometimes  studded 
with  small  melanotic  spots  of  various  shapes. 

The  effect  of  respiration  or  inflation  varies  with  its  degree.  The 
smallest  quantity  of  air  will  develop  some  of  the  superficial  cells, 

*  '  Auiinles  d'Hygi6ue,'  May  1837. 
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nud  so  prove  the  admission  of  air  in  one  or  other  of  these  ways. 

The  right  lung,  and  especially  the  edges  and  concave  surface  of  its_ 

upper  lobe,  admit  air  most  readily;  and  here  the  first  effects  of 
inflation  or  respiration  must  be  looked  for. 

The  appearance  of  the  air-cells  thus  developed  is  highly  charac- 
teristic. If  the  lungs  are  fresh  and  full  of  blood,  they  take  the 

form  of  brilliant  vermilion  spots ;  if  the  lungs  contain  less  blood, 
or  are  examined  some  days  after  death,  the  spots  are  of  a  lighter 
tint;  and  in  children  who  have  survived  their  birth  some  days  they 
have  very  nearly  the  hue  of  the  healthy  adult  lung. 

The  form  and  arrangement  of  these  cells  ai-e  as  characteristic 
as  their  colour  :  they  are  angular,  are  not  perceptibly 

raised  above,  though  they  are  obviously  near,  the  sur-  ' " 
face  of  the  lung.  They  are  generally  in  irregular 
groups,  but  sometimes  in  regular  and  symmetrical 
batches  of  four.  Their  ordinary  appearance  and 
grouping  is  shown  in  the  annexed  woodcut,  taken 
from  a  coloured  drawing  of  lungs  in  which  imperfect 
respiration  had  taken  place.* 

The  only  appearances  on  the  surface  of  the  lungs  with  which 
these  developed  air-cells  might  possibly  be  confounded  are,  1, 
melanotic  spots  ;  2,  spots  of  blood ;  and  3,  air-bubbles,  the  product 

.  of  putrefaction.  The  fii'st  two  are  easily  recognised  by  their 
characteristic  colour,  and  the  absence  of  anything  resembling  a 
developed  texture,  and  both,  as  a  rule,  are  round  and  isolated, 
They  are  never  seen  in  regular  groups. 
_  Putrefaction  causes  apjjearances  quite  as  characteristic.  The 

air  collects  on  the  surface,  and  between  the  lobes  of  the  lungs, 
either  in  detached  projecting  globules,  the  size  of  peas,  or  in  strings 
of  small  vesicles,  like  a  fine  mercurial  injection  beneath  tissue- 
paper.  It  is  evidently  contained  in  the  cellular  tissue  between  the 
pleura  and  the  surface  of  the  lung,  and  its  true  situation  is  often 
pointed  out  by  a  small  globule  seated  on  a  larger  one.  If  these 
appearances  did  not  sufEce  to  distinguish  air,  the  product  of  putre- 

faction, from  air  in  the  air-cells,  let  the  finger  be  passed  over  the 
surface  of  the  lung,  when  the  air  will  be  seen  to  follow  the  move- 

ment of  the  finger.  A  gentle  pressure  effaces  the  small  vesicles, 
and  even  breaks  down  the  larger  ones ;  but  no  amount  of  pressure 
so  applied  will  force  the  air  out  of  the  air-cells,  or  in  any  way  alter their  appearance. 
Some  authors  have  enumerated  among  their  objections  to  the 

hydrostatic  test  an  emphysema  of  the  foetal  lungs ;  but  this  so- 
called  emphysema,  being  an  incipient  process  of  putrefaction, 
causes  the  same  appearances  as  the  more  advanced  stages  do,  and 
admits  of  the  same  ready  discrimination.  The  subjoined  engraving 
(fig.  20)  is  as  faithful  a  representation,  on  a  somewhat  enlarged 
•  I  liave  once  seen  tho  air-cells  as  a  group  of  small  globules,  like  millet seeds,  arranged  closely  side  by  side,  ou  tlie  same  level,  and  once,  too  tho 

developed  aii--cells  like  a  bright  scarlet  froth  on  tlie  rich  pin-ple  substance  of lungs  loaded  with  blood.  (0.). 
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scale,  as  it  is  possible  to  give,  without  colour,  of  the  several  ap- 
pearances just  described.  With  the  exception  of  the  large  air- bubbles,  taken  from  another  subject, 

they  were  all  present  on  a.  limited 
space  of  the  same  lung.  The  air- 
cells  are  recognised  by  their  peculiar 
shape  and  grouping;  the  rounded 
isolated  dark  spots  are  melanotic, 
the  fainter  spots,  effused  blood ;  the 
string  of  small  light  round  dots, 
and  the  large  circular  spots,  are  air- bubbles. 

The  contact  of  air  with  the  surface 
of  a  fresh  foetal  lung  gives  rise  to 
exactly  the  same  change  of  colour 

as  IS  seen  m  the  developed  air-cells ;  but  it  in  no  way  alters  its texture. 

The  appearance  of  the  developed  air-cells  is,  therefore,  charac- 
teristic ;  and  furnishes  undeniable  proof  either  of  respiration  or 

of  inflation.  It  is  the  only  lung-test  to  which  no  serious  objection 
can  be  offered;  and  it  is  as  dehcate  as  it  is  simple;  for  it  detects  a 
quantity  of  air  too  small  to  affect  the  specific  gravity  either  of  the 
entire  lung,  or  of  its  parts.  I  have  repeatedly  detected  at  a  glance, 
in  the  superficial  air-cells,  a  quantity  of  air  insufficient  to  render 
the  smallest  fragments  of  lung  buoyant ;  and  I  have  never  found 
these  signs  of  respiration  absent  in  any  case  in  which  a  child  was 
stated  to  have  breathed,  though  for  the  shortest  space  of  time. 
In  one  case  in  which  the  act  of  respiration  consisted  in  only  three 
gasps,  the  result  was  obvious,  at  a  glance,  in  the  bright  vermilion- 
coloured  groups  of  developed  air-cells  scattered  over  the  surface  of 
the  right  lung  (G.).  , 

If  respiration  did  not  occasion  the  same  appearance  in  the  air- 
cells  as  inflation,  and  we  could  infallibly  distinguish  the  one  from 
the  other,  no  other  lung-test  would  be  needed. 

Now,  Devergie,*  after  stating  that  a  careful  examination  had 
enabled  him  to  distinguish,  a  priori,  and  without  any  other  re- 

search, lungs  belonging  to  a  still-born  infant  from  those  of  an 
infant  which  had  breathed ;  and  also  to  determine  whether  the  air 
had  dilated  all  parts  of  the  lungs,  or  merely  certain  portions,  adds, 

that  "  in  many  cases  he  could  determine  whether  the  distension  of 
the  lungs  with  air  was  the  effect  of  respiration  or  of  insufflation ;  " 
for  in  respiration  there  is  a  minute  injection  of  capillary  vessels  on 
the  surface  of  the  air-cells,  which  does  not  take  place  in  inflation. 
This  distinction  may  be  well  founded,  but  as,  according  to  the 

author's  own  statement,  it  is  to  be  relied  on  only  in  many,  but 
not  in  all  cases,  it  is  unfit  for  medico-legal  use.  I  have  not 
observed  such  a  difference  between  the  effects  of  inflation  and 

respiration  as  to  pretend  to  be  able  in  this  way  to  distinguish  the 
one  from  the  other  (G.). 

*  '  Mddecine  Legale,'  art.  Infonticide. 

Pig.  20. 
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Developed  aiv-cells,  then,  form  the  best  and  only  necessary  proof 
of  the  admission  of  air  into  the  lungs  ;  and  they  are  to  be  found  in 

every  case  of  respiration  or  inflation,  however  limited  in  extent,  or 

slight  in  degree.*  The  number  of  the  cell,  is  moreover,  a  measure 

of'  the  extent  to  which  these  processes  have  been  carried.  When 
respiration  is  complete,  the  lungs  present  the  same  spongy,  crepi- 

tant character  as  in  the  adult,  and  differ  from  them  only  in  having 
a  more  rosy  hue. 

Before  proceeding  to  the  other  lung-tests,  we  must  premise  that 
respiration  is  not  a  sudden,  but  a  gradual  process  ;  and  it  is  rarely, 

perhaps  never,  completed  in  a  few  respirations  ;  that  it  vei'y  often 
remains  incomplete  and  partial  after  many  hours,  days,  or  even 

'  weeks ;  and  that  in  some  grown-up  persons  portions  of  lung  are  even 
believed  to  retain  their  foetal  state.  In  the  great  majority  of  cases, 
f  herefcre,  we  shall  have  to  deal  with  lungs  in  which  respiration 
has  been  incompletely  set  up.  Hence  the  importance  of  a  sign 
which  stands  us  in  stead  when  other  tests  fail. 

But  the  admission  of  air  into  the  cells  of  the  lungs  is  not  the 
only  effect  of  respiration.  As  a  general  rule  it  is  attended  by  an 
increased  afflux  of  blood,  adding  to  the  weight  of  the  lungs,  both 
when  taken  by  themselves,  and  when  compared  with  the  weight  of 
the  body  to  which  they  belong.  This  increase  of  weight,  absolute 
and  relative,  has  been  made  the  basis  of  two  lung-tests. 
Absolute  weight  of  the  lungs. — This  test  rests  on  the 

assumption,  the  reverse  of  the  truth,  that  the  blood-vessels  of  lungs 
which  have  not  respired  are  empty  and  collapsed,  while  after  re- 

spiration they  become  more  or  less  filled  with  blood.  This  state- 
ment of  Fodere  has  since  been  corrected  by  Orfila  and  Devergie : 

that  it  is  most  erroneous,  I  can  confidently  afBrm ;  for  I  have 
found  lungs  which  had  breathed  almost  destitute  of  blood;  and 
others  that  had  not  admitted  air,  or  presented  only  a  few  groups 
of  developed  cells,  gorged  with  blood  in  every  part  (G.). 

The  early  estimates  of  weight  were  in  accordance  with  these 
mistaken  assumptions.  The  lungs  of  mature  children  before 
respiration  were  stated  to  weigh  one  ounce,  or  480  grains ;  after 
respiration,  two  ounces,  or  960  grains.  How  remote  these  esti- 

mates were  from  the  truth,  the  following  averages,  founded  on 
upwards  of  400  observations  on  mature  children,  will  show: — 
Still-born,  874 grains;  children  who  had  survived  their  birth  one 
month  or  less,  1072  grains.  The  observed  weight,  therefore,  in 
still-born_ children  is  nearly  double  the  rude  estimate  of  authors; 
and  the  increase  after  respiration,  instead  of  being  equal  to  the 
original  weight,  is  less  than  one-fourth.f 

*  Tliis  simple  sign  of  respiration  was  for  a  long  time  ovorlookod,  and  was 
o.M'tainly  misintei-pretcd ;  for  Cruveilhier,  in  bis  'Morbid  Anatomy,'  depicts 
tlic  bi-iglit  vemilion  air-cells  as  a  disease  of  the  foetal  lungs. 

t  In  former  editions  of  tbis  work  several  numerical  comparisons  and 
tabular  statements  were  given  ;  and  one  especiallyin  tbis  place  wbicb  justified the  following  curious  assertion — tbat  out  of  34  cases,  there  is  not  one  in  wbich 
wo  could  bave  detennined  by  means  of  tbis  test  alone,  wbetlier  respiration 
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The  slight  efEecb  of  imperfect  respiratioa  on  the  weight  of  the 
hiags  is  shown  by  the  following  averages  founded  on  a  largo 
number  of  facts  :— Still-born,  874  grains ;  imperfect  respiration, 
988  grains ;  perfect  respiration  1195.  So  that  the  effect  of  im- 

perfect respiration  is  to  increase  the  weight  of  the  lungs  by  about 
100  grains,  or  one-eighth  of  their  original  weight. 

Different  durations  of  respiration  affect  the°weight  of  the  lungs as  follows :— Still-born,  874  grains;  less  than  one  hour,  918; 
twelve  hours,  852 ;  one  day,  1000 ;  one  month  and  less,  1072  grains. 

Hence  one  hour's  respiration  adds  less  than  50  grains  to  the  weight 
of  the  lungs,  and  a  whole  day's  breathing  only  126  grains.  The 
fact  that  the  average  after  12  hours  is  more  than  50  grains  less 
than  the  average  at  the  end  of  one  hour  is  in  keeping  with  a  fact 
often  brought  under  my  notice  that  lungs  choked  with  blood  are 
those  in  which  breathing  is  often  most  imperfect  (G.). 

If  additional  evidence  were  required  of  the  uselessuess  of  this 
test,  it  might  be  found  in  a  comparison  of  the  weight  of  the  lungs 
in  two  children  born  alive  with  the  same  weight  of  body.  In  the 
one,  the  lungs  weighed  494,  in  the  other  1544  grains. 

The  inference  drawn  from  a  comparison  of  average  weights  is 
thus  fully  confirmed  by  that  from  the  extremes. 

It  is  obvious  that  the  absolute  weight  of  the  lungs  cannot  serve 
to  distinguish  respiration  from  inflation  ;  for  inflated  lungs  are,  as 
to  the  blood  they  contain,  in  the  exact  condition  of  foetal  lungs. 

Ratio  of  lungs  to  body. — Ploucquet's  test.  —  Before 
examining  this  test,  we  must  premise  that  still-born  infants  are 
heavier  by  about  one  third  than  those  born  alive  ;  that  males  are 
heavier  than  females ;  that  the  ratio  of  lungs  to  body  decreases  as 
the  weight  of  the  body  increases  ;  and  that  the  weight  of  the  lungs 
is  even  more  variable  than  that  of  the  body. 

This  test  is  a  good  example  of  the  futility  of  conclusions  drawn 
from  a  small  number  of  facts.  Ploucquet,  making  use  of  three 
facts,  only  two  of  which  were  strictly  comparable,  happened  to 
obtain  the  pi-oportion  before  respiration  of  1  to  70 ;  after  respira- 

tion of  1  to  35.  But  averages  drawn  from  more  than  400  obser- 
vations on  mature  children  show  these  proportions:  Still-born 

1 :57,  instead  of  1 :  70  ;  children  surviving  one  month  or  less,  1 :38, 
instead  of  1 : 35.  The  extremes,  which  are  the  values  required  for 

practical  purposes,  are  almost  equally  condemnatory  of  propor- 
tionate weight  as  a  test.* 

The  following  are  the  mean  proportions  after  different  durations 

of  respiration  :— Still-born,  1 :  57;  less  than  one  hour,  1 :  51 ;  twelve 

had,  or  had  not,  taken  place  ;  that,  in  two  instauces,  the  great  weight  of  the 
hiuo-s  would  have  led  lis  to  infer  respiration  in  still-born  infants,  while  tlie 

low^est  weight  before  and  after  respiration  (500  grains)  being  equal,  no  opinion either  way  could  have  been  liazarded.  ,  .  ,    ,        ,  „  . 
*  In  this  place,  too,  a  table  was  given  in  former  editions,  which  showed  that 

in  seven  cases  out  of  33  there  is  a  probability,  derived  from  the  low  ratio,  that 

respiration  had  not  taken  place  ;  but,  on  the  other  hand,  one  case  in  winch, 

relying  ou  the  high  ratio  of  1 :  21,  we  shoidd  have  mistaken  a  still-born  child for  one  that  had  breathed. 
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hours,  1:53;  1  day,  1  : 48 ;  one  month,  or  less,  1:38.  These 

cliiFerences  are  certainly  much  too  small  to  justify  the  use  of  the 

test  in  ca,ses  of  imperfect  respiration,  in  which  alone  it  would  be 
required. 

If  further  proof  were  needed  of  the  futility  of  this  test,  it  would 
be  found  in  the  fact  that,  the  weight  of  the  body  being  in  each  of 

two  children  born  alive  32,436  grains,  the  lungs  bore  to  the  body 

in  the  one  the  proportion  of  1  to  21,  in  the  other  of  1  to  66 ;  the 
first  ratio  being  more  than  three  times  as  great  as  the  second. 

The  same  remarks,  then,  apply  to  both  these  tests.  Simple 

inspection  would  render  them  superfluous  even  if  they  were  useful ; 
and  as  they  cannot  serve  to  distinguish  inflation  from  respiration, 

they  must  be  allowed  to  fall  into  disuse  as  alike  unsafe  and  un- 
necessary. 

The  hydrostatic  test. — This  test  has  lost  much  of  the  import- 
ance once  attached  to  it ;  but  the  controversies  to  which  it  gave  rise, 

the  important  purpose  to  which  it  was  applied,  and  the  high  value 
assigned  to  it,  justify  the  notice  here  taken  of  it.  That  it  may  be 

understood,  it  must  be  premised  that,  though  fii-st  proposed  as  a 
test  of  live  or  still  birth,  it  has  never  been  other  than  a  test  of 
respiration  ;  also  that  since  it  was  first  jproposed,  towards  the  end 
of  the  seventeenth  centuiy,  it  has  undergone  several  modifications. 
Originally,  and  till  a  comparatively  recent  period,  it  consisted  in 
placing  the  lungs,  with  or  without  the  heart  attached,  in  a  vessel 

of  water  of  the  tem^Derature  of  about  60°.  The  first  modification 
consisted  in  dividing  the  lungs  into  several  pieces,  and  dealing 
with  them  as  with  the  entire  lungs ;  and  the  second  and  last  in 
first  immersing  these  pieces  in  water,  and  then  submitting  them  to 
pressure.  This  subsidiary  test  of  pressure  removes  at  least  one 
objection  to  the  test  as  originally  performed,  though  it  leaves  others 
in  full  force,  and  opens  an  important  inquiry  as  to  the  distinction 
between  the  effects  of  respiration  and  inflation. 

We  shall  consider  first  the  value  of  the  original  test  with  the 
addition  subsequently  made  of  dividing  the  lungs  into  several 
portions,  but  without  submitting  them  to  pressure;  and  with  the 
distinct  understanding  that  it  is  not  to  be  taken  as  a  test  of  live- 
birth,  but  only  of  respiration.  A  supporter  of  the  test  thus  applied 
would  assert  on  its  behalf,  that,  if  the  lungs,  whether  entire  or 
divided,  when  placed  in  water,  sink  to  the  bottom,  respiration  has 
not  taken  place. 

To  this  assertion  there  are  two  objections :  1.  That  respiration 
may  have  taken  place,  and  yet  both  the  entire  lungs,  and  all  the 
parts  into  which  they  have  been  divided,  may  sink  in  consequence 
of  disease.  2.  That  respiration  may  have  taken  place,  but  to  so 
limited  an  extent,  or  in  so  imperfect  a  way,  that  the  lungs  and 
every  part  of  them,  though  perfectly  healthy,  and  not  containing 
any  undue  quantity  of  blood,  may  sink. 

In  examining  the  first  objection,  it  must  be  borne  in  mind  that 
disease  may  exist  before  respiration,  or  supervene  upon  it.  If  the 
disease  existed  before  respiration,  and  does  not  affect  every  part  of H 
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the  luogs,  the  healthy  portions  would  receive  air,  aud  if  the  quan- 
tity ot  an-  admitted  into  them  were  sufficient,  float ;  if,  on  the  other baud,  the  disease  supervene  upon  respiration,  it  is  unlikely  (thouLdi 

a  case  ot  double  pneumonia  fatal  the  eighth  day,  in  which  botli 
lungs  "sank  completely  even  to  their  smallest  particles,"  is  re- corded by  Casper)  that  it  would  consolidate  the  whole  of  both 
lungs.  Some  portions,  therefore,  would  be  found  to  float.  So 
that,  whether  the  disease  occurred  before  or  after  respiration,  the cases  must  be  extremely  rare  in  which  it  would  constitute  a  valid 
objection  to  the  test. 

In  the  case  of  partial  disease  of  the  lungs,  the  flr-jt  objection 
merges  m  the  second;  for  if  lungs  healthy  in  all  their  parts  may 
respire  and  yet  not  float,  it  follows  that  the  air  taken  in  by  healthy 
portions  of  diseased  lungs  may  fail  to  render  them  buoyant. 
The  second  objection — viz.,  that  respiration  may  have  taken 

place,  but  to  so  limited  an  extent,  or  so  imperfectly,  that  the  lungs 
and  every  part  of  them,  though  quite  healthy,  and  containing  onTy 
the  usual  quantity  of  blood,  may  sink — is  valid.  A  single  case 
will  suffice  to  prove  this.  In  a  female  twin,  weighing  little  short 
of  five  pounds  and  probably  nearly  mature,  "  the  substance  of  the 
lungs  was  healthy,  of  a  deep  Modena-red  colour,  with  here  and 

there  patches  of  a  somewhat  lighter  hue."  There  was  no  crepita- 
tion under  the  knife,  nor  any  congestion.*  Both  lungs,  when 

placed  in  water,  sank  with  equal  rapidity ;  as  did  every  one  of  the 
fifteen  pieces  into  which  each  lung  was  divided  ;  and  on  compres- 

sion below  the  surface  no  air-bubbles  escaped.  This  child  survived 
its  birth  twenty-four  hours,  and  the  case  does  not  stand  alone,  for 
similar  ones  have  been  reported  by  Bernt,  Eemer,  Orfila,  Daniel, 
Schenk,  and  Osiander. 

Billard,  meeting  with  some  of  these  cases,  fell  into  the  strange 
error  of  supposing  that  children  may  survive  their  births  for  hours, 
and  even  days,  without  breathing.t  I  have  myself  repeatedly 
examined  lungs  in  which  respiration  had  been  very  imperfectly  set 
up  in  several  parts  of  one  or  both,  and  yet  only  one  or  two  of  these 
parts  floated.  But  I  have  not  met  with  any  instance  in  which 
every  portion  of  both  lungs  sank  (G.). 

The  two  objections,  then,  to  the  sinking  of  the  lungs,  whether 
entire  or  divided,  if  taken  as  a  proof  that  the  infant  had  not 
breathed,  are  valid  as  applied  to  the  hydrostatic  test  in  its  original 
form  ;  whether  the  lungs  are  healthy  in  all  their  parts,  or  only  iu 
portions  of  their  structure. 

Suppose  now  that  the  luugs,  or  one  or  more  of  the  jjarts  float, 
and  that  this  buoyancy  of  the  whole  lung  or  its  parts  is  alleged  as 
proof  that  respiration  has  taken  place.  This  assertion  would  be 

met  by  three  distinct  objections :— the  buoyancy  may  be  due, 

not  to  respiration,  bnt  1.'  to  emphysema;  2.  to  putrefaction; 3.  to  inflation. 

1.  The  first  objection  is  easily  disposed  of.    The  term  emphy- 

*  Taylor,  in  'Guy's  LTospitiil  lioports,'  Xn.  v.  Ciiso  IX, 
t  '  Makdie.s  des  Enfiujs,'  title  Vi;ibilit(.^ 
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sema,  in  its  ubual  acccptutiou,  means  au  cnlargemeut  or  ru]3tiire 

of  the  air-cells  caused  by  air  introduced  in  resi^iration,  or  by  iuHa- 
tion.  Now,  air  introduced  in  respiration  will  so  expand  the  air- 
cells  as  to  furnish,  independent  of  emphysema,  distinct  proof  that 
the  child  has  breathed;  and,  if  the  emphysenia  were  caused  by 
inflation,  the  first  objection  would  become  identical  with  the  third. 
But  the  emphysema  urged  as  an  objection  to  the  hydrostatic  test 
is  quite  a  different  thing,  and  is  supposed  to  be  brought  about  by 

some  peculiar  action  of  the  lung  tissues.  This  was  Cummin's 
opinion.*  He  thought  that  infants  might  suffer  injuiy  in  the  birth 
through  the  laboi;r  being  tedious  and  the  mother  malformed;  that 
the  sides  of  the  chest  might  be  so  pressed  against  the  substance  of 

the  lungs  as  to  injure  them ;  that  so  "  they  became  inflamed 
and  puffy,  containing  air  in  large  vesicles  on  their  surface,  and  this 

is  what  some  authors  call  emphysema."'  Lccieux  also,  in  extract- ing infants  by  the  feet,  often  fouud  that  part  of  the  lungs  floated, 
though  the  child  died  in  the  course  of  the  delivery,  and  had 
certainly  not  breathed.  This  buoyancy  could  not  be  due  to  putre- 

f'actiou,  for  the  infants  were  fresh  and  examined  soon  after  extrac- 
tion ;  but  he  thought  that,  as  we  sometimes  see  a  wound  or  bruise, 

especially  on  the  head,  attended  by  an  emphysematous  swelling,  the 
lungs  during  the  extraction  might  suffer  a  sort  of  contusion ;  that 
blood  might  be  effused  into  their  tissue,  might  lead  to  the  formation 
of  some  bubbles  of  air,  and  to  the  consequent  buoyancy  of  a  part 
of  the  lungs.f 
The  true  explanation  of  the  formation  of  air  in  lungs  free  from 

putrefaction  is  to  be  found  in  a  simple  fact  that  came  under  my 
notice  in  the  winter  of  1810.  I  examined  the  body  of  a  mature 
still-born  foetus,  within  forty-eight  hours  of  its  extraction  by  in- 

struments. There  was  not  the  slightest  trace  of  putrefaction  in 
the  body  or  in  the  lungs ;  no  change  of  colour,  no  softening  of  tissue, 
no  putrefactive  odour,  and,  with  the  exception  of  a  vesicle  the  size 
of  a  pea  on  the  surface  of  one  of  the  lungs,  no  formation  of  gas. 
The  lungs  which  were  gorged  with  blood  were  extracted,  placed  in 
a  gallipot,  and  carried  in  the  pocket  about  two  hours;  at  the  end 
of  which  time  their  whole  surface  was  found  studded  with  vesicles, 
some  large  as  a  pea,  others  smaller  than  a  pin's  head.  In  that 
short  space  of  time  a  very  large  quantity  of  gas  was  developed, 
though  the  lungs  had  certainly  sustained  no  injury  in  the  birth, 
and  no  smgle  sign  of  putrefaction  could  be  detected.^ 

♦  ''nie  Proofs  of  lufautiuidu  Cuusidurcil,'  by  William  Uiuuiuiu,  M.D.,  p  GL t  J_.ccicux:_' Uousidt'nitioijs  Medico-legalu.s  urn  I'lufanlicidL',' 

Observed  aud  mcoiitcstiblc  case  of  emphysema  devoloping  itself  spontaneous] v witum  the  lungs  of  a  fostus,  born  without  artilioial  assistance,  is  luiowu  and u  IS  not,  therefore,  penni.ssiblo  in  forensic  practice,  to  attribute  the  buovancv ot  tbo  lungs  of  new-bnrn  cliildren,  brought  forth  in  secrecy  and  without  arti. 
ileal  assistance,  to  this  cause.--   'The  ,vords,  "  ̂^itl,out  artificial  as"nco  '" 

a  2 
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This  incipieut  putrefaction,  for  it  is  uothing  less,  is  not  limitecl 
to  tlie  lungs,  but  occurs  in  efi'usious  of  blood  ou  the  brain  (of  which 1  Have  seen  two  examples)  and  in  parts  of  the  body  containing  an unusual  quantity  of  blood.  The  lungs  in  which  it  occurs  are 
usually  congested,  or  the  seat  of  the  pulmonary  apoplexy  which  is so  apt  to  occur  in  tedious  labours,  or  in  infants  extracted  by 
instruments  (G.).  ^ 

This  so-called  emphysema  being  therefore  merely  incipient 
putrefaction,  the  first  objection  to  the  floating  of  the  lungs  as proof  of  respiration,  merges  in  the  second;  and  instead  of  three 
objections  we  have  two  :  1.  The  formation  of  air  in  the  cellular 
tissue  from  putrefaction  incipient  or  advanced  :  and  2.  Inflation. 

1.  Putrefaction.— The  possibility  of  the  lungs  floating  from putrefaction  was  formerly  questioned,  but  without  reason.  The 
real  origin  of  the  doubt  is  shown  by  some  experiments  which  1 
made  in  the  winter  of  1839.  The  lungs  of  some  still-born  children, 
when  placed  in  water,  as  soon  as  putrefaction  set  in,  rose  gradually 
to  the  surface,  remained  there  several  days,  and  then  slowly  sank 
to  the  bottom.  In  others,  large  air-vesicies  formed  on  the  surface, 
but  not  in  number  sufEcient  to  render  them  buoyant;  in  others, 
again,  though  they  gave  out  a  strong  putrefactive  odour,  there 
were  no  air-vesicles  and  no  rising  to  the  surface,  nor  did  they  ever 
float  either  in  the  water  in  which  they  had  stood,  or  in  fresh 
water  (G.). 

There  is  no  doubt,  then,  that  gases  developed  in  the  various 
stages  of  putrefaction  cause  lungs  that  have  not  breathed  to  float. 
This  objection  to  the  original  hydrostatic  test  is  therefore  some- 

times valid. 

2.  Inflation. — The  objection  that  the  lungs  may  be  rendered 
buoyant  by  inflation  is  also  valid,  as  the  possibility  of  so  inflating 
the  lungs  as  to  cause  them  to  float  is  universally  admitted. 

To  the  Hydrostatic  Test,  then,  as  originally  apijlied,  and  used 
merely  as  a  test  of  respiration,  there  are  four  valid  objections  ;  two 
to  the  sinking  of  the  lungs  as  a  sign  that  respiration  has  not  taken 
place,  and  two  to  the  floating  as  a  proof  that  it  has ;  to  the  sinking 
as  a  proof  of  non-respiration,  disease,  and  imperfect  respiration ; 
to  the  floating  as  a  proof  of  respiration,  putrefaction  (in  its  several 
degrees  and  stages),  and  inflation. 
The  hydrostatic  test  modified  by  pressure. — The  mode 

of  applying  pressure  is  not  material,  provided  it  stops  short  of 
destroying  the  lung  texture.  Air,  the  product  of  putrefaction,  is 
readily  expelled  by  the  finger;  but  if  stronger  pressure  be  required, 
the  fragment  of  lung  may  be  placed  in  a  clean  cloth,  and  the  cloth 
twisted  opposite  ways.  In  experiments  presently  to  be  described, 
the  fragments  of  lung  were  submitted  to  still  stronger  pressure  by 
treading  the  cloth  under  foot  (G.). 

iutvoduccd  to  meet  the  case  by  Hcckei',  to  \vbioli  Casptr  attaches  imdue  im- 
porlaiice,  would  have  been  rendered  rumecessary  by  a  knoAvlcdgo  of  the  experi- 
rneiitiim  cnrri.i  described  above,  and  now  nearly  40  years  old  (G.). 
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A  supporter  of  tlie  hydrostatic  test,  ia  this  its  modified  form, 
would  assert  on  its  belialf,  that  if  the  lungs,  both  entire  and 

divided,  when  placed  in  water,  sink,  both  before  and  after  being 

submitted  to  pressure,  respiration  has  not  taken  place.  The 

objections  to  this  assertion  are  the  same  that  apply  to  the  earlier 

test — viz.,  disease  and  imperfect  respiration — but  with  this  differ- 
ence, that  portions  containing  much  blood  and  too  little  air  to 

render  them  buoyant,  might  possibly  float  after  part  of  the  blood 
had  been  forced  out,  and  the  texture  flattened.  Hence  the  sinking 

of  the  lungs  after  pressure,  would  afford  a  stronger  reason  for 
supposing  that  respiration  had  not  takeu  place. 

But  if  the  several  portions  of  lung  float,  both  before  and  after 
pressure;  and  this  buoyancy  be  taken  as  a  proof  of  respiration,  do 
the  two  objections  urged  with  success  against  the  earlier  test — 
viz.,  putrefaction  and  inflation — hold  good  against  this  modern  test 
also? 

The  objection  on  the  score  of  putrefaction  falls  at  once  to  the 
ground;  for  the  mere  23ressure  of  the  fingers  expels  the  air  gene- 

rated by  putrefaction,  and  causes  the  lungs  to  sink.  There  remains, 
then,  the  single  objection  of  inflation. 

That  air  introduced  into  the  lungs  by  inflation  will  render  them 
buoyant,  there  can  be  no  doubt;  but  whether  pressure  will  distin- 

guish the  buoyancy  due  to  respiration  from  that  due  to  inflation  is 
a  question  that  demands  very  careful  consideration. 

The  addition  of  pressure  to  the  old  hydrostatic  test  was  sug- 
gested by  Beclard,  and  introduced  into  practice  in  this  country  by 

Dr.  Taylor,*  and  Mr.  Jennings.f  both  of  whom  employed  it  as  a 
diagnostic  mark.  The  former  concludes  from  repeated  experi- 

ments, "that  air,  introduced  by  artificial  inflation,  may,  under 
all  circumstances,  be  expelled  by  compression,  if  the  experiment  be 
properly  performed,  and  the  pressure  continued  a  sufficient  length 

of  time.";]:  Mr.  Jennings  states,  "that  air  introduced  into  the 
lungs  by  artificial  inflation  may  be  expelled  by  pressure,  so  that 
the  lungs  will  sink  in  water,"  and  on  the  other  hand,  that  "  after 
respiration  the  air  cannot  be  expelled  from  the  lungs  without 
completely  breaking  down  the  structure  of  every  part  of  the  organ. 
Any  part,  however  small,  not  thus  broken  down,  will  continue  to 
float." 
This  statement  of  Mr.  Jennings  respecting  respired  air  is 

corrected  by  Dr.  Taylor,  on  the  authority  of  Case  III.  in  the  Essay 
cited.§  This  case  proves  "  that  air,  from  respiration  "  (imperfect 
respiration),  "may,  by  very  moderate  pressure,  be  forced  out  from 
divided  portions  of  the  organs;"  while  Case  II.  shows  "that 
there  are  no  satisfactory  means  of  distinguishing  artificial  inflation 
from  feeble  respiration."  Schmitt  also  reports  a  case  in  which 
only  the  middle  lobe  of  the  right  lung  of  an  infant  that  had  lived 

*  'Loudon  Med.  and  Thys.  Jourual,-  Xov.  1832,  and  Jan.  nnd  May,  1833. 
t  'Trans,  of  Prov.  Med.  .and  Surg.  i\ ssnciatiou  for  1833.' 

X  '  Guy's  Ho.spital  E(3])ort,s,'  No.  v. 
§  Tho  cliild  .survived  six  hours,  and  breathed  very  imperfectly. 
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twenty.fom-  hours,  and  ia  which  inflation  had  uot  been  practised floated,  and  that  imperfectly,  but  sank  again  when  forcibly  com- 
pressed.* 
_  This  test,  then,  does  uot  distinguish  imperfect  respiration  from 
imperfect  inflation.  On  the  other  hand,  my  experiments  made  in 
the  year  1841  prove  that  lungs  completely  distended  by  inflation 
cannot  be  made  to  sink  by  pressure  short  of  that  which  destroys their  texture;  and  that  lungs  so  distended  with  air  differ  from 
those  that  have  breathed  comjDletely  only  by  requiring  somewhat more  pressure  to  make  them  sink. 

I  subjoin  an  account  of  one  of  these  experiments  from  notes taken  at  the  time  : — ■ 

"  I  took  the  lungs  of  a  child  two  months  old  who  had  died  of 
marasmus,  and  the  lungs  of  a  foetus,  still-born  at  eight  months.  I 
inflated  the  fu3tal  lungs  completely,  and  in  doing  so  ruptured  the 
air-cells,  and  produced  emphysema  over  the  entire  surface,  so  that 
when  I  ceased  to  inflate  them,  the  lungs  rapidly  collapsed.  I  then 
took  one_  lobe  from  the  lung  of  either  body,  and,  placing  them 
together  in  a  cloth,  submitted  them,  by  means  of  an  assistant,  to 
strong  pressure.  Both  portions  still  retained  their  buoyancy.  I 
next  stood  on  the  cloth,  and  repeatedly  stamped  on  it,  but  still 
both  floated,  though  their  structure  was  almost  destroyed.  I  then 
took  a  portion  from  the  lungs  of  both  children,  distinguishing  the 
lung  which  had  breathed  by  the  darker  colour  of  its  central 
portiou,  placed  them  both  together  in  the  same  cloth,  and  pro- 

ceeded as  before.  After  applying  pressure  by  twisting  the  cloth 
strongly,  both  pieces  continued  to  float;  they  retained  their 
buoyancy  even  after  they  were  trodden  on,  and  it  was  not  till 
they  were  pounded  with  the  heel,  and  their  structure  thoroughly 
broken  u]d,  that  the  inflated  portion  sank  ;  the  portion  of  the  lungs 
which  had  breathed  still  floated,  though  imperfectly.  On  pounding 
this  portion  of  lung  a  second  time,  this  likewise  sank.  A  second 
and  a  third  experiment  led  to  the  same  result,  the  inflated  portion 

of  lung  sinking  after  a  less  degree  of  pi-essure  than  the  portion 
which  had  breathed,  but  the  structure  being  in  both  portions 

broken  up  before  their  buoyanoy  was  destroyed."  Another  series 
of  experiments  yielded  the  same  result  (Gr.). 

If,  in  these  experiments,  pressure  short  of  that  required  to 
break  down  the  structure  of  the  lung,  had  caused  the  inflated 

portions  to  sink,  while  the  portions  that  had  breathed  did  not  sink 
till  their  structure  was  destroyed,  we  could  understand  how 

2vessure  might  become  a  means  of  diagnosis ;  but  as  the  only 
difference  is  one  of  degree,  and  as,  in  any  given  case,  we  have 

to  examine  a  portion  of  lung  separately,  and  not  side  hy  side  with 
one  which  we  can  take  as  a  standard  of  comparison,  it  is  obvious 

that  this  test  is  not  applicable  to  medico-legal  purposes. 
It  has  been  objected  that  these  experiments,  _  made  on  lungs 

inflated  out  of  the  body,  do  not  admit  of  application  to  the  case  of 

*  Schmitt,  'NcMie  Vi'rsuclio,'  Ac,  OSixl  obsprvatioii,  p.  217. 
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liiiT^s  inflated  witliiu  the  body.  This  objectioo,  of  whicli  it  is 

difficult  to  see  the  validity,  has  happily  been  obviated  by  experi- 

ments upon  lungs  successfully  inflated  within  the  body.  Two  such 

cases,  of  which  one  was  reported  in  the  '  Medical  Times,'  Nov.  30, 

1844'were  communicated  to  me  by  Dr.  Henry  Browne,  of  Man- 
chester, aud  two  similar  cases,  by  Dr.  F.  J.  Hensley,  were  published 

in  the  '  Medical  Times,'  Feb.  8,  184.5.  All  these  children  were 
still-born,  and  the  lungs  were  extsnsively  inflated  ;  but  they  could 

not  be  made  to  sink  by  pressure  till  their  structure  was  broken 

up*  (G.). 
The  only  objections,  then,  to  the  hydrostatic  test,  coupled  with 

such  pressure'  as  will  dispel  the  products  of  putrefaction,  are tlii-ee  :— 1.  The  lungs  may  sink,  and  yet  the  child  have  breathed  ; 

for  the  respiration  may  have  been  too  imperfect  to  render  any  part 

of  them  buoyant.  2.  The  lungs  may  sink,  though  respiration  have 

taken  place,  in  consequence  of  disease.  3.  The  lungs  may  float, 

and  yet  the  child  not  have  breathed,  in  consequence  of  inflation. 
The  following  additional  tests  of  respiration  have  been 

proposed  :  but  though  corroborative  of  other  evidence,  they  have  no 
independent  value. 
Changes  in  size  and  shape  of  chest.— The  chest  before 

respiration  is  stated  to  be  small,  narrow,  and  flattened ;  after 
respiration  to  be  larger,  and  rounder.  This  test  is  not  wanted  in 
cases  of  complete  respiration,  while  in  imperfect  respiration  the 
presumed  changes  do  not  occur.  It  is  needless  in  the  one  case  aud 
useless  in  the  other. 

Change  in  position  of  diaphragm. — The  diaphragm,  before 
respiration,  is  stated  to  be  arched  and  to  rise  high  in  the  chest ; 
after  respiration,  to  be  flattened  and  depressed.  This  sign  is  open 
to  the  same  objection  as  the  foregoing. 
Increased  volume  of  the  lungs. — The  lungs  are  stated  to 

be  more  bulky  after  respiration ;  this  increased  size  being  due 
partly  to  afflux  of  blood,  but  mainly  to  admission  of  air.  This  test 
is  condemned  by  what  has  been  already  said  of  the  static  lung- tests. 
It  also  is  needless  when  respiration  is  perfect  or  extensive,  and 
useless  when  imperfect. 

Altered  position  of  the  lungs.— Before  respiration,  the 
lungs  lie  far  back  in  the  chest,  leaving  the  thymus  and  pericardium 
uncovered,  and  presenting  sharp  edges ;   after  respiration  they 

*  This  statfimoiit,  made  moro  tlian  forty  years  ago,  lias  boeu  since  cou- 
tirmftfl  by  Caspar.  lEo  saj's :  "It  is  qiiitn  incorrect  to  Buppose,  as  has  been 
(lone,  that  the  air  can  be  easily. /iorcrf  by  ciimjirt'ssion  ont  of  lungs  artificially 
inflated,  but  not  ont  of  those  which  have  respired,  or,  at  least,  that  it  is  more 
easy  to  do  so  in  the  former  case  than  in  the  latter.  J  iol  hof  these  ideas  are  per- 

fectly erroneous,  as  I  have  been  taught  by  innumerable  experiments,  renewed 

every  session  in  the  com-se  of  my  lectures. '  The  air  contained  in  the  pulmonary cells,  in  whichevcM-  of  these  modes  it  Inis  been  introduced,  can  never  again 
bo  expelled,  even  by  the  employment  of  the  ntmost  violence,  as  by  standing 
with  the  weight  of  the  whole  body  upon  a  piece  of  lung,  Ac. ;  and  the  portion 
of  lung  thus  forcibly  compressed,  floats  almost  as  w^ell  after  its  compression 
as  before  it."--//>/»(//wri/.',  yul.  iii.  p.  (iT. 
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project  forward  seem  to  fill  the  chest,  nearly  cover  the  thymns  and 

ol  J!  T-  f»Hy  respired;  it  is  inapplicable  to cases  of  imperfect  respiration ;  for  in  all  these  points  fietal  lungs closely  resemble  those  that  have  breathed  imperfectly  ̂  Altered  consistence  of  the  lungs.-Before  respiration,  the 
lungs  are  as  dense  as  liver ;  after  respiration,  spongy  and  crepitant. VVhen  thev  are  spongy  and  crepitant,  they  have,  of  course,  received air  ;  but  tha,t  air  may  have  been  either  inflated  or  breathed.  In  im- 

perfect respiration  the  change  in  the  lungs  does  not  extend  beyond the  limits  of  the  developed  air-cells. 
Weight  of  liver  compared  with  weight  of  body  — Atter  respiration,  part  of  the  blood  which  had  circulated  throuo-h 

the  liver  is  diverted  to  the  lungs.  The  liver,  therefore  loses  weight. ±iernt,  of  ̂   lenna,  availed  himself  of  this  fact  to  encumber  the 
subject  of  infanticide  with  another  useless  test  ;  and  Orfila  took 
the  needless  pains  to  submit  it  to  experiment.  All  the  obiections 
already  advanced  against  the  static  lung-tests,  and  all  that  might 
be^ urged  against  any  test  whatever,  apply  to  this. 
To  all  the  foregoing  tests,  then,  there  is  one  simple  objection— 

when  respiration  is  complete  they  are  needless,  and  when  imperfect, 
useless  ;  and  they  do  not  distinguish  inflation  from  respiration 
which  is  the  only  information  not  obtained  by  the  first  glance  at  the 
surface  of  the  lungs.* 
A  careful  examination  of  the  lungs  themselves  is  the  best  and 

only  necessary  means  of  determining  whether  or  not  they  have 
received  air  through  the  air  passages.  If  the  air-cells  are  de- 

veloped, it  can  only  be  by  respiration  or  inflation,  and  the  number 
of  cells  so  developed  is  the  best  measure  of  the  extent  to  which 
those  processes  have  been  carried.  The  eye  detects  these  signs 
of  the  admission  of  air  where  the  quantity  is  too  small  to  render 
any  portion  of  their  texture  buoyant. 

The  practical  directions  for  determining  the  question  of  respira- 
tion are,  therefore,  very  simple.  Proceed  at  once  to  extract  the 

lungs,  taking  care  not  to  injure  them  or  the  surrounding  organs  : 
examine  them  closely,  and  if  they  have  throughout  the  colour  and 
texture  of  the  adult  liver,  respiration  has  not  taken  place  ;  but  if 
the  surface  is  mottled  with  bright  vermilion  or  rose-coloured  spots, 
and  these  spots  contain  developed  air-cells,  then  respiration  or 
inflation  has  taken  place. 

The  resemblance,  then,  of  the  effects  of  inflation  to  those  of 
respiration  is  the  only  difficulty  which  we  encounter  in  ascertaining 
whether  a  new-born  child  has,  or  has  not,  breathed.  This  difficulty 
cannot  be  overcome  by  any  lung-test,  but  it  may  be  materially 
lessened  by  some  very  obvious  considerations. 

It  is  now  generally  admitted  that  the  lungs  of  an  infant  may 
be  inflated  through  the  mouth,  without  the  aid  of  any  instrument. 

The  rpfiiiom?iits  of  baliuices  aiidgradiiatfcl  jnrs,  witli  wlik'Ii  some  Oennnn 
authors  liave  fiiiciimberpcl  the  liyth-ostatic  tost,  may  be  safely  eoiisigned  to oblivion. 
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All  that  is  needed  is  to  secure  the  nostrils,  to  force  the  windpipe 

back  on  the  gullet,  and  to  imitate  the  movements  of  respiration  by 

alternately  compressing  and  releasing  the  chest.  Four  instances 
of  such  successful  inflation  are  referred  to  at  p.  103  of  this  work, 

Schmitt  succeeded  more  than  once*  in  completely  inflating  the 

lungs  in  this  way  ;  in  two  so  perfectly,  "  that  not  even  a  single 
point  was  to  be  found  in  either  lung  into  which  the  air  had  not 

penetrated."!  Such  complete  inflation  is  not  readily  effected  even 
out  of  the  body,  for  I  have  repeatedly  removed  the  lungs,  and 

inflated  them  by  the  blowpipe,  and  in  no  case  have  I  been  able  to 

expand  their  entire  texture  without  rupturing  some  of  the  super- 
ficial air-cells  (G.).  It  is  not  easy,  therefore,  even  for  an  instructed 

and  skilful  person,  to  effect  a  complete  expansion  of  the  lungs ; 
and  it  may  be  safely  affirmed  that  such  complete  inflation  could 
not  be  practised  by  an  unskilful  one.  If,  then,  it  were  urged  on  a 
trial  for  infanticide,  that  the  mother  had  tried  to  save  the  life  of 
her  child  by  inflating  its  lungs  (for  the  supposition  that  this  might 
be  done  maliciously  to  criminate  the  mother  is  simjoly  absurd),  and 
it  appeared  in  evidence  that  the  lungs  were  completely  expanded, 
the  plea  must  fall  to  the  ground.  But  even  if  the  lungs  were 
found  very  imperfectly  distended,  it  admits  of  grave  doubt  whether 
this  could  be  effected  by  an  uninstructed  and  unpractised  female 
recently  delivered. 

But  to  make  this  plea  of  iuflaiion  by  the  mother  feasible,  she 

must  have  shown  her  anxiety  to  pi-eserve  the  life  of  her  offspring, 
at  least  by  making  some  preparations  for  her  delivery,  and  pre- 

paring clothes  for  her  child.  In  the  great  majority  of  cases  of 
alleged  infanticide,  no  such  preparations  have  been  made ;  and  the 
plea  of  inflation  would  be  still  less  tenable  in  that  large  class  of 

cases  where  the  child's  body  bears  mai-ks  of  violence. 
Many  attempts  have  been  made  to  distinguish  inflation  from 

respiration.  Metzger  gives  no  less  than  four  diagnostic  marks, 
and  states  that  inflation  is  distinguished  by  incomplete  distension 
of  the  lungs,  by  flatness  of  the  chest,  by  absense  of  crepitation 
when  the  lungs  are  incised,  but  chiefly  by  their  bloodless  state, 
such  state  not  being  accounted  for  by  previous  hemorrhage.  All 
these  distinctions  are  unfounded  ;  for  imperfect  respiration  also 
produces  incomplete  distension  with  flatness  of  chest,  and  absence 
of  crepitation  ;  and  these  may  coincide  with  a  bloodless  state  of 
the  lungs.  The  static  lung-tests  have  also  been  used  as  means  of 
diagnosis ;  but  as  they  do  not  distinguish  respiration  from  non- 
respiration,  and  inflated  lungs  are,  as  concerns  the  blood  they 
contain,  in  the  state  of  lungs  which  have  not  breathed,  the  static 
lung-tests  may  be  pronounced  useless  for  this  purpose. 

There  is  fortunately  one  available  distinction  on  which  little 
stress  has  been  laid.    In  all  unskilful  attempts  to  inflate  the  lungs 

*  Op.  cit.   Expei-iiiK'iits  Ixxx.  nnd  xcviii.,  also  x.,  xliii.  and  xlix. 
t  Klsiissfir,  as  quoted  hy  Casper,  was  far  from  successful  in  his  attempts  to 

iiiflate  the  lungs  of  the  dead  infant  without  opening  the  chest  or  abdomen. 
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through  the  mouth,  air  passes  in  considerable  quantity  into  the stomach;  so  that  its  absence  from  that  organ  would  go  far  to prove  that  inflation  had  not  been  practised* 
If,  now,  by  careful  inspection  of  the  lungs,  we  have  convinced 

ourselves  that  respiration  has  taken  place  or  inflation  been 
practised,  that  the  stomach  does  not  contain  air,  and  that  the 
circumstantial  evidence,  strengthened  by  general  considerations 
respecting  the  difficulty  of  inflating  the  lungs,  renders  the  plea  of inflation  untenable,  and  leaves  no  alternative  but  that  the  infant 
had  breathed,  a  further  inquiry  is  still  needed  before  we  can  assert 
that  it  was  horn  alive,  in  the  sense  the  law  attaches  to  that  term, 
ihe  question  still  to  be  answered  is :— Did  tho  infant  breathe 
before,  during,  or  after  birth  ? 
Respiration  may  take  place  before  complete  delivery,  (a)  in 

the  womb  ;  {b)  in  the  passages ;  and  {c)  after  the  delivery of  the  head. 

a.  Eespiration  may  take  place  in  the  womb  in  cases  of  face- 
presentation  ;  but  this  is  a  rare  event,  occurring  only  once  in  280 
deliveries.  In  this  position,  too,  respiration  would  be  extremely 
imperfect,  so  that  any  considerable  expansion  of  the  lungs  would 
at  once  negative  the  supposition  of  the  child  having  breathed  within 
the  womb,  and  perished  before  complete  delivery.f 

h.  Respiration  may  also  occur  during  the  passage  through 
the  vagina;  especially  if  the  hand  is  introduced  to  facilitate 
tedious  labour,  or  change  the  position  of  the  child.  It  must  also  be 
admitted  to  be  possible  in  the  absence  of  manual  assistance,  when 
the  parts  of  the  mother  are  capacious ;  but  in  these  cases,  too, 
respiration  would  probably  be  very  imperfect,  so  that  a  consider- 

able distension  of  the  lungs  would  negative  the  supposition  of 
respiration  having  occurred  only  in  the  vagina. 

c.  Eespiration  after  delivery  of  the  head,  and  before  com- 
plete separation  of  the  body  from  the  mother,  is  a  common  event. 

In  such  a  case  there  is  not  likely  to  be  any  serious  impediment  to 
complete  delivery.  Schmitt  relates  no  less  than  nine  such  cases 
which  occurred  in  his  own  practice,  and  in  all  of  them  the  child  was 
born  alive.  On  the  other  hand,  a  few  cases  are  recorded  in  which 
children  having  breathed  in  this  situation  perished  before  the 
completion  of  the  labour  ;  and  this  may  happen  to  children  breath- 

ing in  the  womb  or  in  the  passages. 
The  possibility  of  respiration  before  complete  separation  is  thus 

placed  beyond  a  doubt ;  and  it  is  evident  that  the  mere  inspection 
of  the  lungs  would  not  enable  us  to  assert  positively  that  respira- 

tion took  place  before,  during,  or  after  the  birth.  But  if  the  lungs 
are  found  fully,  or  even  largely,  distended  with  air,  it  will  be  safe 

*  Uasper  points  out  as  signs  of  inflation,  ci'cpitation  on  incision  witliont 
escape  of  blood-frotlj,  rupture  of  cells,  a  bright  cinuabar  red  colour  without 
marbling,  and  (perhaps)  air  in  the  stoninch  and  intestines.    Vol.  iii.  p.  08. 

t  With  regard  to  this  "  vagitus  utcrinus  " — this  respiration  in  tlie  womb, 
as  a  fact  of  practical  value  in  cases  of  infanticide.  Gasper  expresses  a  very 
justifiable  scepticisnu    Vol.  iii.  p.  40, 
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to  assume  tbat  respiration  had  not  taken  place  on
ly  in  these 

situations,  but  that  the  child  was  born  alive. 

But  we  may  sircceed  in  obtaining  better  evidenc
e  of  hve-birth 

than  the  state  of  the  lungs  can  afford,  by  a  careful  e
xamination  of 

other  parts  of  the  body:  of  the  stomach  intestines  a
nd  bladder  ; 

of  the  oreans  of  circulation,  umbilical  cord,  skin,  and  mid
dle  ear. 

As  the  changes  in  the  organs  of  circulation,  umbdical_  cord,
  and 

skin,  are  both  proofs  of  live-birth,  and  means  of  determini
ng  how 

lone  a  child  has  survived,  they  will  be  reserved  tdl  t
he  indi- 

cations afforded  by  the  state  of  the  internal  viscera  have  been 
considered.  ,    ,  -,■     l  m    t      •  t  ̂  

The  stomaeli  in  still-born  children,  according  to  1  ardieu,  is  lined 

with  a  glairy  mucus  free  from  air-bubbles,  but  after  respiration 

contains  saliva  and  air-bubbles  swallowed  during  the  estabhshment 

oE  respiration.  Later  it  may  contain  milk  or  farinaceous  food, 

province  that  the  child  was  born  alive,  and  had  lived  long  enough 
to  be  fed.  Milk  is  readily  identified  by  its  physical  characters,  by 

the  microscope  (see  figs.  12  and  13,  p.  75),  and  by  Trommers  test, 

as  used  for  detecting  the  presence  of  sugar  in  urine.*  Farinaceous 

food  may  be  identified  by  the  starch  it  contains,  which  has 

characteristic  appearances  under  the  microscope,  and  strikes  with 
iodine-water  a  blue  colour.  The  presence  of  blood  in  the  stomach 

also  affords  a  probability  of  live-birth,  for  it  is  more  likely  to  have 
been  swallowed  than  to  have  been  poured  into  the  stomach  as  the 
result  of  disease. 

The  large  intestines,  in  mature  still-boin  children,  are  filled 
with  meconium  ;  and  though  this  may  be  partially  expelled  during 

labour,  a  considerable  quantity  remains  iu  all  cases  of  still-birth. 
Its  complete  expulsion,  therefore,  would  furnish  a  strong  probability 
that  a  child  had  survived  its  birth.  But  on  the  other  hand,  the 

presence  of  a  considerable  quantity  in  the  intestines  does  not  prove 
the  child  to  have  been  still-born,  as  its  expulsion  is  sometimes 
delayed  for  some  hours  or  days. 

Breslau  says  that  the  intestinal  canal  of  still-born  children  con- 
tains no  gas,  and  that  the  occurrence  of  gas  in  the  canal  is  not 

dependent  on  the  presence  of  food,  but  due  to  the  act  of  respiration. 
It  shows  itself  first  in  the  stomach,  possibly  from  the  swallowing 
of  air  during  inspiratory  efforts,  and  gradually  extends  along  the 
intestinal  canal.  In  proportion  to  the  duration  and  completeness 
of  the  respiration  does  the  gaseous  distension  manifest  itself. 
Liman,  who  has  put  this  test  to  the  proof  in  several  cases,  thinks 
that  the  fact  of  the  intestinal  canal  of  a  fresh  infant  being  found 
distended  with  air,  may  be  held  to  favour  the  idea  of  live-birth ; 
but  when  the  body  has  undergone  putrefaction,  it  is  not  to  be 

*  TroniniRr's  tpst.  Add  to  the  liquid  to  bo  examined  a  few  drops  of  a  weak 
solntion  of  sulpliato  of  copper,  and  caustic  pot.asli  iu  excess,  aud  npplj'  tUo 
spirit-lamp.  The  liquid  assumes  a  deep  violet  tint,  aud  on  beiug  further 
lioated deposits  red  suboxide  of  copper.  Tliis  test  gives  characteristic  results 
with  the  whej'  and  curd  of  milk,  as  well  as  witli  liquids  coutaiuiug  grape sugar  or  maltose. 
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'ohlnJ'"'  Z^li''  ''''''  ̂ ^"^  ̂'^•iicatioas  of  respiration  are oDscure.    hee,  however,  Inflation,  p.  100 

LiiS'  h}n^^f(''  commonly  emptied  its  contents  soon  after bath ;  hence,  if  found  empty,  it  has  been  assumed  that  the  child was  bom  alive;  if  full,  that  it  was  still-born.  But  this  sin  s niost  fallacious,  for  the  bladder  may  certainly  be  emptied  o  its con  ents  during  labour  and  replenished  should  the  child  survive 
Its  birth  some  time.  The  statement  of  Casper  that  he  has  "  un- 

numbered times]'  found  fall  bladder  and  an  empty  rectum,  or the  reverse,  deprives  these  signs,  taken  together,  of  any  value  they 
might  be  supposed  to  possess.*  ^  ^ 
The  point  of  ossification  in  the  lower  epiphysis  of  the 

lemur,  referred  to  on  p.  81  as  a  test  of  age,  may  be  admitted among  the  signs  of  survivorship.  But  it  must  have  a  very  limited application. 

III.  HOW  LONG  DID  THE  CHILD  SURVIVE  ITS  BIRTH  ? 
Our  means  of  answering  this  question  are  less  precise  than  could 

be  desired.  The  extent  to  which  respiration  has  taken  place  cannot 
be  depended  upon ;  and  recent  observations  have  tended  greatly  to impair  the  value  of  at  least  one  of  the  three  signs  iust  referred  to 
namely —  

' 
a.  Changes  in  the  organs  of  circulation ; 
b.  The  state  of  the  umbilical  cord ;  and 
c.  The  state  of  the  skin. 
a.  The  organs  of  circulation.— There  exist  in  the  foetal 

organs  of  circulation  certain  structures  which  are'destined  to  disap- 
pear after  birth.  These  consist  of  the  umbilical  arteries  (a  a,  fig.  21). 

which  return  the  blood  of  the  foetus  to  the  mother;  the  umbilical 
vein_(6),  which  conveys  the  blood  of  the  mother  through  the  inter- 

vention of  the  placenta,  to  the  foetus ;  the  ductus  veno3us(  c),  which 
conveys  part  of  the  mother's  blood  direct  to  (h),  the  ascending cava;  the  ductus  arteriosus  (d),  which  conveys  the  blood  destined 
after  birth  to  circulate  through  the  pulmonary  arteries  (k  h),  direct 
into  (/)  the  descending  aorta;  and  the  foramen  ovale  («,  fig.  22), 
situated  at  {e,  fig.  21),  which,  by  establishing  a  communication 
between  the  right  and  left  auricle,  makes  the  double  heart  of  the 
future  breathing  animal,  a  single  one  during  the  life  in  the  womb. 
All  these  parts,  being  unnecessary  to  extra-uterine  life,  are  closed 
after  birth. f 
The  umbilical  arteries  and  vein. — The  obliteration  of  the 

arteries  takes  place  much  sooner  than  that  of  the  vein.    At  the 

*  A  uric-acid  infarction  of  tlie  straight  tubules  of  tlie  kidueys  iu  new-born 
cliildreu,  first  described  by  Vernois,  was  at  one  time  considered  by  VircLow 
and  others  as  a  sign  of  cxti\a-uterine  life,  and  conditioned  by  the  establislinieut 
of  respiration.  This,  however,  has  been  shown  to  be  orroneous  by  the  occur- 

rence of  similar  deposits  in  the  kidneys  of  fojtnses  which  have  undoubtedly 
never  breathed. 

t  In  Fig.  21,  p.  109,  ff  g  represent  the  iliac  arteries,  i  the  descending  cava, 
and  /  the  vessels  of  tlio  portal  system,  derived  from  the  umbilical  vein. 
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end  of  twenty-four  hours  they  present  a  marked  contraction  and 

thickening  of  their  coats  near  the  umbilicus.  At  the  end  of  two 

days  the  contraction  extends  through  a  great  part  of  their  length, and  at  the  end  of  the 
third  day  nearly  reaches 
their  termination  in  the 
iliacs.  In  the  nmbilical 
vein  and  ductus  venosiis, 

during  the  first  thi-ee  days, 
there  is  only  a  slight  con- 

traction ;  on  the  fourth 
this  is  more  marked,  and 
on  the  fifth  it  is,  witli  few 
exceptions,  complete. 

The  changed  in  the  ductus  arteriosus  have  been  minutely  described 
by  Bernt.  The  vessel  is  aboiit  an  inch  long,  and  as  large  as  the 
pulmonary  artery.  After  a  few  respirations  it  contracts  towards 
the  aorta,  but  after  some  hours  or  days  uniformly  througliout.  At 
the  end  of  a  week  it  has  shrunk  from  the  size  of  a  goose-quill  to 
that  of  a  crow-quill;  and  on  the  eighth  day  is  obliterated  in  half 
the  children,  and  about  the  ninth  or  tenth  in  all. 

The  period  of  obliteration  of  the  foramen  ovale  is  extremely 
variable.  Thus  Billard  found  it  closed  in  1  out  of  18  infants  of  a 
day  old ;  in  4  out  of  22  of  two  days ;  in  3  out  of  22  of  three  days ; 
and  in  2  in  27  of  four  days  old.  Devergie  also  takes  note  of  the 
uncertain  period  at  which  the  foramen  is  closed.  It  often  con- 

tinues open  in  the  adult,  and,  in  some  cases,  without  any  dangeious 
consequences. 

Bernt  gives  minute  but  useless  details  respecting  the  situation  of 

the  opening  of  the  fossa  ovalis  at  different  intei'vals  after  birth. 
Indeed,  the  confidence  formerly  placed  in  the  closure  of  the  several 
foetal  vessels  and  of  the  foramen  ovale,  as  signs  of  live-birth,  and  in 
their  order  and  progress  of  obliteration,  as  means  of  determining, 
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with  some  approach  to  accuracy,  how  long  a  child  had  survived  its 
birth,  has  been  rudely  shaken;  for  it  has  been  shown  that,  on 
the  one  hand,  all  the  vessels  and  the  foramen  ovale  may  be  found 
open  in  children  who  have  lived  several  days  ;  and,  on  the  other, 
that  even  the  ductus  arteriosus  and  foramen  ovale  may  be  closed within  a  few  minutes  after  birth,  and,  in  rare  instances,  previous to  it. 

Of  the  patency  of  the  foetal  vessels  after  live-birth,  a  good  example 
IS  given  by  Mr.  Henry  Lee,  in  his  '  Pathological  and  Surgical  Ob- 

servations,' p.  116.    The  umbiHcal  vein,  dnctus  venosus,  ductus arteriosus,  and  left  umbilical  artery,  were  all  open,  the  right  bein^r 
closed  only  near  the  umbilicus,  and  yet,  the  child  from  which  the 
preparation  was  taken  died  from  umbilical  haamorrhage  when  a 
fortnight  old,  and  six  days  after  the  separation  of  the  funis.  Similar 
cases  have  been  reported  by  Jorg  and  others.    On  the  other  hand 
the  little  importance  which  attaches  to  the  closure  of  the  fcetal 
vessels  and  foramen  ovale  is  shown  by  a  case  reported,  by  Dr.  Norman 
Chevers,  to  the  Pathological  Society,  January  184-7.    The  child  had 
lived  only  fifteen  minutes,  and  yet  the  ductus  arteriosus  was  found 
uniformly  contracted  so  as  only  to  admit  the  shank  of  a  large  pin, 
while  its  coats  exceeded  in  thickness  those  of  any  other  large  vessel. 
Dr.  Chevers  thought  that  the  contraction  took  place  before  birth  ; 
an  opinion  which  receives  some  countenance  from  the  fact  that  the 
duct  has  been  found  absent.    Of  the  very  early  closure  of  the  fora- 

men ovale,  a  remarkable  case  was  reported  by  Mr.  Smith,  at  a  later 
meeting  of  the  same  Society  (Dec.  7,  1847).    The  child  died  coma- 

tose at  the  end  of  sixteen  hours,  and  the  foramen  ovale  was  found 
closed  by  a  strong  reticulated  membrane  firmly  attached  to  its 
distinct  annnlus,  impervious,  and  pouched.   Dr.  Chevers  inclined  to 
the  opinion  that  in  this  case,  also,  the  closure  had  taken  place  before 
birth. 

The  open  state  of  the  fcetal  vessels  and  foramen  ovale  is  therefore 
no  proof  of  still-birth ;  and,  on  the  other  hand,  the  contraction  of 
the  ductus  arteriosus  and  closure  of  the  foramen  ovale  are  quite 
consistent  with  a  very  short  period  of  survivorship.  So  that  the 
medico-legal  value  of  these  tests  is  nearly  on  a  par  with  that  of  the 
static  lung-tests.  The  open  state  of  the  vessels  affords  a  low  pro- 

bability of  still-birth,  and  the  contraction  or  closure  of  one  or  more 
of  them  of  live-birth ;  but  not  of  the  length  of  time  that  the  child 
has  survived  its  birth. 

b.  Changes  in  the  umbilical  cord. — In  a  new-born  child  the 
umbilical  cord  is  fresh,  firm,  round,  and  of  a  bluish  colour ;  its  vessels 
still  contain  blood ;  and  its  size  varies  with  the  gelatinous  fluid 
it  contains.  The  shrinking,  withering,  or  mummiflcation  of 
the  cord  is  the  first  change :  it  commences  at  the  ligature,  and 
gradually  extends  to  the  navel.  In  some  cases  it  begins  directly 
after  birth  ;  in  others  not  till  the  lapse  of  some  hours  ;  it  is  rarely 

delayed  beyond  thirty  hours  or  two  days,  and  never  longer  than 
three.  The  cord  is  now  flabby,  and  sometimes  a  distinct  red  circle  is 

perceptible  round  its  insertion,  with  inflammatory  thickening  and 
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slight  ijuruleut  secretion.  The  second  change  is  desiccation.  The 

cord  tirst  assumes  a  reddish-brown  colour,  and  becomes  semi-trans- 

parent, it  is  then  flattened  and  shrivelled  ;  and  when  the  process  is 
still  more  advanced  it  becomes  quite  transparent,  and  of  the  colour 

of  parchment,  the  umbilical  vessels  being  contracted,  and  containing 

clotted  blood,  or  they  are  completely  obliterated.  This  process  of 
desiccation  sets  in  from  one  or  two  to  four  days  after  birth,  and  may 

be  complete  in  from  one  to  five  days,  but  the  usual  period  is  three 

days.  The  next  stage  is  the  falling  off  of  the  cord  :  this  usually 

happens  on  the  fifth  day.  Cicatrization  of  the  iimbilicus,  the  last 
change,  takes  place  about  the  tenth  to  the  twelfth  day.  This 
description  is  based  chiefly  on  the  observations  of  Billard. 

The  changes  in  the  cord  of  a  child  born  dead,  are  merely  the 
common  consequences  of  putrefaction.  Desiccation  does  not  occur 
till  after  the  latest  period  at  which  it  takes  place  in  the  cord  of  a 
living  child;  and  the  cord  does  not  separate, though  the  cuticle  can 
be  readily  peeled  off,  Casper  has  shown  that  the  first  change 
(mummification)  is  not  a  vital  process  ;  but  that  it  happens  with 
poi'tions  of  the  cord  cut  off  and  exposed.  He  does  not,  therefore, 
attach  to  it  "  the  slightest  value  as  a  proof  of  extra-uterine  life  !  " 
But  he  considers  the  bright  red  I'ing  surrounding  the  insertion  of 
the  cord,  with  inflammatory  thickening,  and  slight  purulent  seci'e- 
tion,  as  affording  "  irrefragable  proof  of  the  extra-uterine  life  of  the 
child."  This  red  line  requires  to  be  rlistinguished  from  a  narrower circle  found  iu  stillborn  children. 

c.  Change  in  the  skin. — This  consists  in  au  exfoliation  of  the 
epidermis,  in  scales,  or  as  a  fine  dust,  beginning  on  the  abdomen, 
extending  successively  to  the  chest,  groins,  axillas,  interscapular 
space,  and  limbs,  and  ending  with  the  hands  and  feet.  It  may 
begin  when  the  child  is  a  day  old,  but  may  be  delayed  till  the  third 
or  fourth  day.  It  lasts,  also,  a  variable  period — of  thirty  days  or 
two  months,  and  longest  in  feeble  and  delicate  children. 

This,  too,  is  a  vital  process,  differing  essentially  from  that  sepa- 
ration of  cuticle  which  takes  place  in  consequence  of  putrefaction. 

Although  the  period  of  its  occurrence  is  variable,  its  existence 
affords  clear  proof  that  the  child  has  survived  its  birth.* 

d.  State  of  the  middle  ear.— In  the  foetal  condition  the 
middle  ear  does  not  contain  air,  but  is  tilled  up  by  a  sub-epithelial 

mucous  or  embryonal  connective  tissue.  "W"reden,t  supported  hy Wendt,J  has  founded  on  the  disappearance  of  this  tissue  a  test  of 
respiration  and  extra-uterine  life.  Its  disappearance  varies  some- 

what with  the  activity  of  the  respiratory  process.  In  general  it  is 
entirely  gone,  and  its  place  taken  by  air  twenty-four  hours  after 
birth.  If  the  tissue  exists,  it  is  argued  that  respiration  has  not 
occurred  :  if  it  is  entirely  replaced  by  air,  respiration  is  proved ;  if 
instead  of  air  the  cavity  contains  amniotic  or  other  fluid,  this  is 

*  Billard:  'Maladies  dos  Enfaus,' pp.  13-24. 
t  '  Viertcljaln-sch.  f.  gcric-li.  Med..'  xxi.  2,  1«74,  p.  208. 

t  'Avcli.  d  Hcilkuudc,'  xiv.  2,  187.3,  p.  !I7. 
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au  indication  of  active  respiratory  efforts  in  the  medium  which nils  it. 

From  an  examination  of  38  cases  in  reference  to  these  state- 
meuts.  Dr.  F.  Ogston*  concludes  that  the  absence  of  the  mucous 
tissue  IS  a  pretty  sure  indication  of  respiration,  but  that  the  time  of 
its  complete  disappearance  varies  from  a  few  hours  to  two  or  three weeks. 

The  following  table,  based  on  Billard's  observations,  presents,  at 
one  view,  the  principal  changes  just  described,  the  probable  date  of 
their  occurrence,  and  the  proportion  of  cases  in  which  the  foramen 
ovale  and  ductus  arteriosus  have  been  found  patent : — 

1 

^  Umbilical ^^i^-  Cord. Fora- men 
Ovale. 

Open 
per  cent. 

Ductus 

Arteri- osus. 

Open per  cent. 

UmbiHc.il 
ArteritB. 

Umbilical 
Veins. Ductus Venosus, 

1  1  Withering. 2  1 

4  Desiccating. 
3  1  Separating. 
5 

8  Separated. 
10  Cicatrization 

74 
68 

64 
63 

45 25 

68 

68 

63 
52 
15 

Patent. 
Obliterated. 
Obliterated. 

Patent. 
Patent. 
Patent. 

Contracted. 
Obliterated. 

Patent. 
Patent. 
Patent. 

Contracted. 
Obliterated. 

i 
to  commencing. 

12    j  Complete. 

1 

The  two  questions — 1.  Was  the  child  born  alive  ?  and,  2.  If  born 
alive,  how  long  has  it  survived  its  birth?  having  been  answered, 
we  may  have  next  to  inquire, 

HOW  LONG  HAS  THE  CHILD  BEEN  DEAD  ? 

Post-mortem  changes  occur  in  the  same  order  in  the  infant  as 
in  the  adult.  The  animal  heat  first  disappears,  rigidity  then  ensues, 

and  putrefaction  follows.  The  body  of  the  new-born  infant  cools 
very  quickly ;  the  rigidity  is  less,  and  does  not  last  so  long  as  in 
the  adult;  and  putrefaction,  according  to  Devergie,  goes  on  more 

rapidly,  facts  which  will  have  to  be  borne  in  mind  in  applying  the 

principles  laid  down  in  a  future  chapter.  (See  Putrefaction.)  The 
effects  of  intra-uterine  maceration  (p.  91)  must  not  be  confounded 
with  those  of  putrefaction. 

CAUSE  OF  DEATH. 

There  are  several  ways  in  which  the  life  of  a  child  may  be 

sacrificed,  within  a  short  period  of  its  birth,  without  violence  on 

the  mother's  part :  (a)  It  may  be  immature  or  feeble ;  (6)  it  may 
encounter  obstacles  to  the  continuance  of  respiration;  or  (c)  a 

congenital  disease  may  shorten  life. 

*  Ogston's  'Lect.  ou  Mod,  Jurit<p.,'  p.  242, 
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a.  The  death  of  an  iufant  after  a  few  respirations,  in  spite  of  the 

most  skilful  and  persevering  attempts  to  restore  animation,  is  an 

event  well  known  to  every  accoucheur,  and  must  be  a  common 

occurrence  in  children  born  under  circumstances  which  preclude 

effectual  assistance.  The  most  common  causes  of  early- 
death  are  a  long  and  tedious  labour,  haemorrhage,  continued 

interruption  to  the  circulation  through  the  cord,  and  immaturity 

or  feebleness.  The  causes,  too,  which  occasion  still-birth  promote 

the  early  death  of  children  born  alive.  Thus,  more  large  infants 

perish  in  the  birth,  or  die  soon  after,  than  small  ones,  and  more 

males  (as  being  larger)  than  females ;  and  more  in  a  first  preg- 
nancy than  in  subsequent  ones.  Illegitimate  children  in  the 

absence  of  violence,  or  of  intentional  neglect,  would  seem  to  be 

specially  liable  to  be  still-born  or  to  die  soon  after  birth  ;  the 

reports  of  obstetric  practitioners  show  that,  while  the  mortality  of 

legitimate  children  is  about  1  in  20,  that  of  the  illegitimate  is 
about  1  in  10,  the  deaths  of  males  being  to  those  of  females  as 
about  7  to  6. 

h.  The  chief  obstacles  to  the  breathing  are  the  contact  of 

the  infant's  mouth  with  some  soft  and  yielding  object,  with  blood, 
the  discharges,  or  water;  and  the  accumulation  of  mucus  in  the 

mouth,  nostrils,  and  air-passages.  Eespiration  may  also  be  pre- 
vented by  the  child  being  born  in  the  membranes. 

c.  The  congenital  diseases  that  prevent  the  establishment  of 
the  vital  processes,  or  render  their  continuance  for  any  length  of 
time  impossible,  have  their  seat  in  the  three  organs  most  essential 
to  life — the  heart,  the  lungs,  and  the  brain. 

Diseases  of  the  heart  and  large  vessels  are  rare  in  infancy  ; 
but  contraction,  or  early  closure,  of  the  foetal  vessels  (p.  110)  afford.s 
a  presumption  of  death  from  natural  causes. 

Diseases  of  the  lungs  are  more  important.  Of  these  the  follow- 
ing are  the  chief  :  1.  Hepatization  (red  and  grey),  the  consequence 

of  ])neumonia  before  birth ;  2.  Pulmonary  apoplexy ;  3.  Tubercle ; 
4.  CEdema ;  5.  A  disease  described  by  Devergie  as  oedema  larda- 
ciforme;  and  6.  A  state  known  as  atelectasis.    The  three  con- 

Pig.  23. 

ditions  of  atelectasis,  pulmonary  apoplexy,  and  oedema  larda- 
ciforme  are  illustrated  in  portions  of  lungs  in  Fig.  23,  of 
which  1  shows  atelectasis  as  figured  by  Jorg;  2,  the  oedema 
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described  and  figured  by  Devergie;  and  ?,,  pulmonary  apoplexy from  a  child  three  weeks  old,  one  of  several  infants  of  the  same 
family,  that  had  died  about  the  same  age  from  embarrassed 
respiration. 

These  diseases  may  affect  the  whole  lungs  or  a  part  only.  Tn 
the  first  case,  respiration  cannot  be  perfectly  established,  nor  the 
child  long  survive  its  birth ;  when,  however,  the  disease  is  partial, 
it  shortens  life  in  proportion  to  its  extent. 

The  state  of  lung  to  which  Dr.  Jorg  of  Leij)zig  gave  the  name 
of  atelectasis,  or  imperfect  expansion,  is  not,  strictly  speaking,  a 
disease,  but  an  absence  of  respiration  and  persistence  of  the  foetal 
state  found  to  a  greater  or  less  extent  in  most  new-born  children, 
and  continuing  for  days  or  weeks.  The  lungs  in  the  unexpanded 
parts  are  perfectly  healthy. 
The  chief  diseases  of  the  brain  and  spinal  cord  are  apo- 

jjlexy,  accumulations  of  fluid,  and  "morbid  softening.  The  apo- 
plexy of  the  foetus  and  new-born  infant  difi:er  in  no  respect  from 

that  of  the  adult.  M.  Lasserre  (Ranking's  '  Retrospect,'  vol.  iii. 
J).  342)  gives  a  case  of  meningeal  apoplexy,  a  second  of  effusion 

of  blood  into  the  ventricles,  and  a  thii'd  into  the  back  pai't  of  the 
left  hemisphere.  A  small  quantity  of  serum  between  the  membranes 
or  in  the  ventricles  may  be  disregarded,  but  a  considerable  accu- 

mulation would  afford  a  sufficient  explanation  of  premature 

death.  In  estimating  the  efi"ect  of  morbid  softening  of  the brain  and  spinal  cord  as  a  cause  of  early  death,  it  must  be 
borne  in  mind  that  the  brain  of  the  foetus  is  naturally  soft  and 
vascular. 

Of  all  these  diseases  it  may  be  remarked  that  they  are  of  rare 
occurrence ;  that  they  do  not  often  exist  to  such  a  degree  as  to 
account  for  speedy  death ;  and  that  it  is  only  when  proofs  of 
respiration  are  present  that  they  have  any  significance. 

In  children  who  have  survived  then*  birth  but  a  short  time,  the 
absence  of  marks  of  violence  affords  a  fair  presumption  of  death 
from  natural  causes.  It  is  true  that  death  may  have  happened 

through  intentional  neglect — from  the  want  of  those  simple  ap- 
pliances by  which  the  live^of  children  in  more  favourable  circum- 

stances are  preserved — or  by  the  simple  closure  of  the  mouth  and 
nostrils  ;  but  these  causes  of  death  leave  no  distinct  marks  behind 

them,  and  the  accused  must  have  the  benefit  of  the  doubt  that 
attaches  to  the  case. 
Was  the  death  due  to  violence  ?— As  fatal  injuries  may 

be  the  result  of  accident,  it  is  only  in  extreme  and  exceptional  cases 

that  we  can  say  without  hesitation  that  they  were  due  to  murderous 
violence.  Punctured  wounds  of  the  fontanelles,  orbits,  heart,  or 

spinal  cord  ;  dislocation  of  the  neck ;  separation  of  the  head 

from  the  body  ;  extensive  fracture  of  the  bones  of  the  head  and 

face  ;  suffocation  bv  plugging  the  fauces  ;  or  strangulation  efi'ected with  unusual  force  tell  their  own  tale.  But  there  are  other  cases 

in  which  the  nature  and  cause  of  the  injury  can  only  be  determmed 

by  reference  to  obstetric  experience  and  medico-legal  expenments, 
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illustrating  tha  mechanical  injuries  a  child  may  sustain  during 

the  act  of  parturition  or  immediately  afterwards. 

Suffocation.— Eespiration,  as  already  stated,  is  sometimes  pre- 
vented or  arrested  by  accidents  which  leave  no  mark  of  injury,  so 

that  it  cannot  be  stated  whether  the  child  fell  into  the  position  of 

danger,  was  intentionally  placed  in  it,  or  was  allowed  to  remain 
there  when  it  might  have  been  rescued.  This  difficulty  presents 
itself  in  the  not  uncommon  occurrence  of  the  case  of  a  child  found 

in  a  privy,  when  the  question  arises  whether  it  was  sufibcated  by 
being  thrown  in,  or  expelled  while  the  mother  was  there  for  a 
natural  purpose.  In  such  a  case,  respiration,  extensive  or  com- 

plete, affords  a  strong  presumption  against  accident ;  very  im- 
perfect respiration  an  equally  strong  probability  the  other  way. 

Many  cases  oE  sudden  parturition  in  such  situations  are  on 

record,  but  they  are  rare  ifi  women  who  have  not  pr-eviously 
borne  children.  Jorg  relates  the  case  of  a  j^regnant  woman,  who, 

•■  on  account  of  a  desire  to  evacuate  the  bowels,  went  to  the  night- 
stool,  and  brought  forth  sitting  on  this,  vvithout  any  pain  or 
bearing-down,  a  large  boy,  who  first  struck  the  edge  of  the  night- 
stool  with  his  head,  and  then  fell  on  the  ground."*  There  was 
extravasated  blood  on  the  left  parietal  bone.  Mr.  Tatham  also 

mentions  the  case  of  a  mai-ried  lady  delivered  of  twins  on  the 
night-stool.  It  was  not  her  first  labour,  but  probably  her  second. 
Both  children  died.f  It  is  possible,  then,  that  a  fcstus  found  in  a 
privy  may  have  been  suddenly  discharged  and  suffocated.  If  the 
child  so  expelled  faU  into  water  instead  of  into  night-soil  (and 
generally  when  an  infant  is  found  in  water),  a  question  arises 
whether  death  was  due  to  drowning,  or  the  child  was  placed  in 
the  water  to  conceal  some  other  mode  of  death. 

Suffocation  by  such  matters  as  mud,  straw,  feathers,  wool,  and 
wet  linen  thrust  into  the  mouth  is  not  an  uncommon  causa  of 
death.  Whether  the  foreign  substance  could  have  been  drawn 
into  the  mouth  with  the  breath,  or  was  intentionally  introduced, 
must  be  determined  by  its  quantity  and  compactness. 

Infants  are  sometimes  suffocated  by  rolling  the  tongue  back 
into  the  throat.  But  as  it  would  probably  resume  its  usual  situa- 

tion, it  is  unlikely  that  this  cause  of  death  would  be  detected. 
Strangulation.— A  child  may  be  strangled  by  a  cord,  and  yet no  marks  appear  on  the  neck.  But  even  when  there  is  a  dis- 

coloured depression  round  the  neck,  it  is  not  certain  that  this  was 
caused  by  the  mother,  to.-  it  might  arise  from  the  twisting  of  the 
navel-string,  or  by  the  pressure  of  the  neck  of  the  womb.  Klein, indeed,  affirmed  that  he  had  never  met  with  ecchymoses  or  suo-iUa- 
lions  produced  by  the  orifice  of  the  uterus,  or  by  the  umbilical cord,  though  he  had  known  a  great  number  of  cases  in  which  the 
neck  ot  the  infant  had  been  strongly  girded  by  the  funis  once  or 
twice  twisted  round  it,  so  as  either  to  produce  strangulation  or  to 

"  'Die  Geburtsliiilfliolie  Explor.itioii,'  p.  IIG, 
1    London  Medical  Kypository,'  vol.  i.  part  iv.    Nuw  Series 

I  2 
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render  it  imniaient.  But  a  case  mentioned  by  Jorg  shows  that  the 
experience  of  Klein  is  not  to  be  implicitly  trusted:—"  'J'he  navel- 
string  had  been  twisted  five  times  round  the  neck,  and  had  left 
five  tolerably  deep  red  impressions."  Taufilieb  also  has  reported 
cases  of  the  same  kind,*  and  there  are  several  English  cases  to  the same  effect. 

The  mark  of  the  navel-striug  is  broad,  continuous,  grooved, 
rarely  single,  not  excoriated,  but  sometimes  consisting  in  parts  of 
bloody  extravasations.  The  contraction  of  the  neck  of  the  womb 
produces  a  broad  depressed  livid  stripe. 

The  presumption  of  strangulation  by  the  navel-string  has,  of 
course,  no  place  when  the  cord  is  very  sKort ;  for  though  its  usual 
length  is  that  of  the  body  itself  (say  18  inches),  it  may  be  as  short 
as  4|,  and  as  long  as  69,  inches.  (Churchill.) 
Marks  of  pressure  on  the  neck,  then,  are  not  always  due  to 

intentional  violence;  but  as  a  murderer  generally  uses  more  force 
than  is  needful,  they  are  too  distinct  in  homicidal  cases  to  be  attri- 

buted to  accident ;  and  if  the  coi'd  itself  were  used  as  a  ligature,  it 
would  probably  be  applied  with  undue  force.  The  complete  estab- 

lishment of  respiration,  again,  affords  the  strongest  presumption 
against  strangulation  having  been  produced  by  a  cause  acting 
during  the  birth,  just  as  the  absence  of  signs  of  respiration  affords 
a  presumption  in  favour  of  the  constriction  having  been  due  to  a 
cause  acting  before  the  birth. 

But  the  twisting  of  the  navel-string  round  the  neck  does  not 
always  occasion  a  fatal  compression ;  for  it  appears  from  facts  in- 

dustriously collected  in  Germany  that  death  attributed  to  this 
cause  occurs  in  only  about  1  in  38  of  the  cases — results  in  striking 
contrast  to  those  that  follow  prolapse  of,  and  consequent  pressure 
on,  the  cord,  which  is  fatal  in  more  than  half  the  cases.  But  even 
when  the  cord  is  tightly  drawn  round  the  neck,  death  may  not 
result  from  Bimple  strangulation,  but  from  interruption  to  the 
circulation  through  the  cord.  This,  however  brought  about, 
occasions  efforts  at  inspiration  to  which  Casper  attributes  the 
ecchymoses  of  the  lungs,  described  at  p.  265,  and  the  filling  of  the 
air-tubes  with  liquor  amnii.f 

Strangulation  may  also  be  effected  by  the  pressure  of  the  fingers 
on  the  throat,  leaving  bruises  corresponding  with  the  cause. 
Drowning. — The  signs  of  this  form  of  death  are  the  same  as  in 

the  adult.    Ihey  will  be  described  in  a  future  chapter. 

Fracture  of  the  skull. — This  may  happen  :— 1.  Within  the 
womb ;  2.  During  labour  ;  3.  By  falls ;  4.  By  criminal  violence. 

1.  From  cases  cited  by  Casper  (vol.  iii.  p.  109)  it  may  be  inferred 

that  fractures  of  the  foetal  skull  may  be  occasioned  by  falls  of  the 

mother  from  a  considerable  height.  Such  fractures  have,  how- 

ever, from  the  nature  of  the  case,  no  medico-legal  interest. 

2.  That  the  skull  may  be  fractured  during  labour  is  proved  by 

*  '  Anualcs  d'Hygieue.'  vol.  xiv.  p.  340. 

t  See  Casixr's  Hnudbook,  vol.  iii.  p.  12o. 
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mauy  well-autheuticateLl  cases.  Siebold  relates  the  case  of  a 
female  with  very  narrow  pelvis,  delivered,  without  assistance,  of  a 
well-formed  still-born  female  child.  On  examining  the  head,  a 

great  quantity  of  blood  was  found  on  the  surface  of  the  cra,nium, 
and  there  were  three  fissures  in  the  left  parietal,  and  one  in  the 
left  half  of  the  frontal,  bone.  Michaelis  of  Kiel  also  reports  the 
case  of  a  woman  with  a  well-formed  pelvis,  who  was  delivered  of 
her  first  child  after  a  natural  labour.  The  child  breathed  during 
and  immediately  after  birth,  but  then  died.  The  head  was  much 
disfigured ;  and  the  right  parietal  bone,  which  during  birth  had 
beeu  directed  under  the  promontory  of  the  sacrum,  was  covered 
in  front  and  above  with  efEused  blood,  and  on  the  removal  of  the 
periosteum  was  found  fractured  in  five  places.  The  whole  of  the 
bone  was  uncommonly  thin.  On  openiug  the  skull  there  was  no 
extravasation  beneath  the  fissures,  but  the  longitudinal  sinus  was 
ruptured,  and  there  was  an  extensive  coagulum  on  the  cerebrum 

on  both  sides,  under  the  dura  mater,  and  ou  the  tentorium.* 
These  two  cases  show  how  great  an  amount  of  injury  tbe  head 
may  sustain  during  birth.  But,  as  a  general  rule,  fractures  that 
take  place  during  jjarturition  are  mere  fissures,  mostly  situate  on 
the  parietal  bone,  at  right  angles  to  the  sagittal  sutui"e  ;  but  less 
frequently  in  the  frontal  bone,  when  they  take  a  direction  parallel 
to  the  suture.  They  are  not  attended  by  ecchymosis  or  laceration 
of  the  scalp. 

Between  these  fractures  of  tbe  skull  and  such  as  are  the  result 

of  intentional  violence  there  is  no  essential  difference,  except 
in  those  cases  in  which  unusual  violence  is  used,  and  the  fractured 
bone  is  minutely  coEminuted  and  depressed,  or  is  not  limited  to 
the  parietal  and  frontal  bones,  but  extends  to  other  bones  of  the 
skull,  and  even  to  those  of  the  face.  Defective  ossification  might 
explain  the  occurrence  of  fissures  and  fractures,  without  the  neces- 

sity of  assuming  intentional  violence. 
3.  Fractures  of  the  skull  caused  by  falls  have  been  illustrated  by 

some  important  experiments  and  observations.  Chaussier  found 
that  in  twelve  out  of  fifteen  still-born  children  let  fall  from  a  height 
of  18  inches  on  a  stone  floor,  one  or  both  of  the  parietal  bones  was 
broken.  The  same  number  of  fractures  occurred  when  the  height 
was  3  feet  and  upwards,  and  in  a  few  the  injury  extended  to  the Irontal  bone.t 

But  certain  facts  collected  by  Klein  render  it  doubtful  whether 
fracture  ever  occurs  in  sudden  labours  from  falls  ou  the  floor.  He 
procured  returns  of  all  such  labours  occurring  in  the  kingdom  of 
Wurtemburg.  They  amounted  to  183  well-authenticated  cases,  in 
loO  of  which  the  mothers  were  suddenly  delivered  standing ;  yet 
there  was  not  a  single  death  among  them,  nor  fracture  of  the  skull, or  other  mischief;  though  some  of  the  children  bad  fallen  on  bare 
boards,  some  on  stones.    The  reason  of  the  difference  between 

*  These  cases  .are  quoted  by  Beck,  Art.  Infanticide, 
t    Considirations  M6dico-16gale8  sin-  I'Jiifanticide,'  par  Ldcieux. 
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Chaiissier's  experimeuts  aud  tbese  cases  is  Kupposecl  to  be  that,ia  the latter,  the  body  of  the  infant  is  projected*  obliquely,  so  as  to  break 
the  fall.  But  cases  reported  by  Casper  show  that  the  sudden 
expulsive  power  of  the  uterus  must  be  set  olf  against  the  causes 
that  tend  to  break  the  fall.  In  no  less  than  five  instances  the 
child  is  described  as  having  been  shot  from  the  mother,  and  in  one 
of  them  to  have  been  fatalhj  injured.  In  rare  instances,  again,  the 
heicrht  of  the  child's  fall  may  exceed  that  of  the  distance  from  the genitals  of  the  mother  to  the  ground.  The  conclusion  whicli 
Casper  draws  from  his  reading  aud  personal  observation  is  as 
follows:— "A  parturient  female  may  be  surprised  by  tlie  last  act of  birth  in  every  position,  even  wlien  erect,  so  that  the  child  may 
be  thus  forcibly  expelled  from  her  genitals,  and  may  be  thereby 
injured,  particularly  on  its  head,  and  that  even  fatally."  (Hand- book, vol.  iii.  p.  133.) 

From  facts  collected  by  Dr.  Cohen  von  Baran,  it  may  be  inferred 
that  the  occurrence  of  fracture  of  the  skull  is  largely  determined 
by  the  state  of  the  cord.  Out  of  his  50  cases,  30  were  born  while  the 
mother  was  standing,  17  while  stooping  or  sitting,  aud  3  while 
kneeling.  Of  the  50,  32  were  first-born,  and  42  at  full  term.  Of 
19  infants  born  while  the  mother  was  standing,  one  only  had 
fracture  of  the  skull,  and  the  cause  of  this  was  doubtful.  But  out 
of  25  cases  in  which  the  cord  was  ruptured,  5  ijresented  fractures  of 
the  skull.  Fractures  occasioned  by  falls  can  be  distinguished  only 
by  the  comparatively  slight  amount  of  injury  which  attends  them 
from  those  due  to  intentional  violence.  When  we  find  comminuted 

fractures  of  several  bones — the  parietal,  frontal,  and  occipital — we 
are  justified  in  attributing  them  to  murderous  violence. 
When  the  umbilical  cord  is  torn,  it  generally  does  not  exceed,  or 

it  even  falls  short  of,  the  usual  length,  and  the  seat  of  the  rupture 
is  usually  within  one  or  two  inches  of  the  navel.  If  the  cord  is  not 
torn,  but  cut,  it  may  be  inferred  that  the  injuries  to  the  head  were 
not  due  to  accident.  In  any  case,  the  state  of  the  cord  should  be 
ascertained. 

4.  Fractures  of  the  skull  by  intentional  violence  are  characterised, 
as  a  general  rule,  by  the  undue  force  employed. 
Fracture  and  dislocation  of  the  neck. — These  injuries 

are  never  present  before  birth  ;  and  as  they  are  not  caused  by  falls, 
they  may  be  taken  as  sure  signs  of  criminal  violence. 

Contusions.— In  reference  to  bruises  on  the  head  it  must 
be  borne  in  mind  that,  as  compression  of  the  head  during  labour 
occasions  a  livid  swelling  (caput  succedaneum),  such  an  appearance 
must  not  be  attributed  to  criminal  violence. 

Incised  and  punctured  wounds.— There  is  nothing  peculiar 
in  these  wounds  wheu  inflicted  on  the  new-born  infant.  For  the 

distinction  between  them  and  other  injuries  inflicted  during  life  and 

after  death,  the  reader  is  referred  to  the  subject  of  Wounds._ 

Poisoning. — This  is  a  rare  cause  of  death  in  new-born  infants, 

*  Casper,  it  sliouUl  bo  observed,  takes  exception  to  many  of  the  returns  ou 
which  these  statemcuts  of  Klnin  are  founded. 
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tliough  several  cases  of  homicidal  poisoning  by  the  mineral  acids 

have°occarred  in  young  children,  characterised  by  the  same  ap- 
pearances on  the  body  and  clothes  as  mark  the  action  of  those 

acids  in  the  adult.  It  should,  however,  be  understood  that  in  new- 

born children  the  alimentary  canal,  In  common  with  other  im- 

portant organs,  is  subject  to  disease.  The  liaing  membrane  of  the 

cesophagus  may  present  red  spots,  longitudinal  lines,  or  ramifica- 
tions, which,  if  arranged  transversely,  might  be  mistaken  for  the 

etfects  of  a  ligature  applied  to  the  neck.  The  stomach,  more- 
over, as  well  as  other  parts  of  the  alimentary  canal,  may  be  the  seat 

of  ulcerations  with  a  sanguiuoleut,  dark-coloured  discharge.  The 
rales  for  the  examination  of  the  stomach  and  intestines,  and  their 
contents,  are  the  same  for  the  infant  and  adult ;  and  will  be  treated 
under  the  general  head  of  Poisoning. 
Infanticide  by  omission. — The  omission  to  tie  the  umbilical 

cord  may  prove  fatal,  and  there  can  be  no  doubt  that  it  is  some- 
times a  criminal  act.  I'odere  i-elates  a  case  in  which  the  child 

perished  from  the  ligature  becoming  loose  ;  *  and  Dr.  Campbell 
reports  two  fatal  cases,  one  from  the  accidental,  the  other  from 
the  intentional,  removal  of  the  cord.f 

But  the  testimony  of  Klein  and  others  that  fatal  haamorrhage 
rarely  follows  rupture  of  the  cord,  proves  that  it  is  not  necessarily 
the  act  of  the  mother,  but  may  occur,  as  already  stated,  in  sudden 
delivery  in  the  erect  posture. 

The  signs  of  death  by  hsemorrhage  are  the  paleness  of  every 
part  of  the  body,  coupled  with  the  small  quantity  of  blood  in  the 

heart  and  lai-ge  vessels.  In  the  absence  of  wounds,  this  state  may 

be  regarded  as  probably  the  efi'ect  of  htemorrhage  from  the  cord. The  child  may  perish  by  other  acts  of  omission.  The  mother 
may  not  have  provided  proper  clothing  or  food,  or  she  may  fail  to 
remove  it  from  a  position  of  danger,  and  to  clear  the  mouth  of 
mucus  or  other  accidental  impediment  to  breathing.  Death  from 
want  of  food  betrays  itself  by  extreme  emaciation  and  the  empty 
state  of  the  alimentary  canal ;  and  death  from  starvation  and  cold 
combined,  by  pallor  of  the  surface,  with  internal  congestion. 

Cases  of  infanticide  by  omission  are  difficult  of  proof ;  and  even 
when  there  are  marks  of  violence  on  the  body,  the  inquiry  is  apt 
to  assume  so  complicated  a  shape  that  the  jury  cannot  be  induced 
to  return  a  verdict  of  wilful  murder. 

EXAMINATION  OF  THE  MOTHER. 

The  first  inquiry  with  reference  to  the  female  suspected  of 
having  given  birth  to  the  child  is— Wliether  she  has  beeu 
recently  delivered,  and,  if  so,  whether  the  period  of  her  delivery 
corresponds  with  the  time  at  which  the  child  is  supposed  to  have 
been  born.    {See  Delivery,  p.  74.) 
Another  inquiry  is  sometimes  necessary ;  and  that  is,  into 

*  Vol.  iv.  p.  51.5. 
t  '  Introductiou  to  the  Study  and  Practice  of  Midwifery,'  \>.  151. 
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the  stale  of  the  mother's  mind.  Puerperal  insanity  is  not ci  rare  disease,  and  it  may  take  the  form  of  homicidal  mania, 
threatening  the  life  of  the  child,  as  in  the  following  case,  quoted  by 
Pans  and  Fonblanque  : *— A  married  woman,  of  good  reputation, was  delivered  of  a  child,  and,  not  having  slept  many  nights,  fell 
into  a  temporary  frenzy,  and  whilst  alone  killed  her  infant;  but 
company  coming  m,  she  told  them  that  she  had  killed  it  and  there 
it  lay.  The  good  reputation  she  had  previously  borne,  the  long want  of  sleep,  and  the  entire  absence  of  the  nsual  motives  to  such 
a  crime,  added  to  "  many  circumstances  of  insanity  appearing,"  led to  her  acquittal.  Dr.  Paris  observes,  in  reference  to  this  case,  tbat 
"  had  this  woman  been  of  doubtful  character,  thougb  innocent,  she might  have  been  executed  for  want  of  medical  evidence  to  prove  the 
nature  and  frequency  of  piTerperal  insanity." 
A  question  of  some  importance  in  its  bearing  on  infanticide, 

and  having  reference  to  the  mother,  is  whether  a  female  recently 
delivered  1ms  the  strength  requisite  for  the  destruction  of  her 
child.  The  answer  is  in  tlie  affirmative.  Thus,  Fodere  relates  the 
case  of  a  French  Avidow,  who,  being  seized  with  labour  pains  while 
receiving  a  visit  from  eight  of  her  neighbours,  complained  of  colic, 
and  seating  herself  on  a  bucket  in  bed,  as  soon  as  the  child's  head 
passed  the  vagina,  squeezed  it  flat  by  compressing  it  with  her  thighs. 
That  a  woman  has  strength  enough  to  move  about  and  exert  her- 

self after  her  delivery  is  proved  by  the  successful  concealment  of 
the  fact  of  delivery,  and  of  the  dead  infant,  in  the  majority  of  cases 
brought  to  trial ;  as  well  as  by  well-authenticated  instances  of 
females  walking  several  miles,  or  resuming  laborious  occupation,  on 
the  very  day  of  their  delivery. 

This  subject  of  infanticide  will  be  best  brought  to  a  conclu- 
sion by  the  following  summary  of  the  chief  points  to  be 

attended  to  : — 
1.  Examine  the  body  of  the  child  to  determine  its  degree  of 

maturity ;  weigh  and  measure  it,  ascertain  the  position  of  the 
centre  of  the  bod}' ;  and  attend  to  the  several  points  comprised  in 
the  description  of  the  growth  and  development  of  the  foetus  (p.  79); 
and  note  any  malformation  that  may  be  present. 

2.  Ascertain  the  time  that  has  elapsed  since  the  death  of  the 
child,  by  the  presence  or  absence  of  animal  heat  and  rigidity,  the 
existence  or  non-existence  of  putrefaction,  and,  if  putrefaction  be 
present,  the  degree  to  which  it  has  advanced. 

3.  Examine  the  entire  surface  of  the  body  with  a  view  to  discover 
marks  of  violence,  and,  if  any  be  present,  determine  whether  they 
might  have  been  produced  during  birth,  or  by  accidental  causes 

acting  afterwards.  Examine  the  mouth  for  foreign  bodies  intro- 
duced into  it,  and  the  fontanelles,  orbits,  heart,  and  nuchas,  in  search 

of  wounds  inflicted  by  pointed  instruments.  Note  the  state  of  the 

umbilical  cord,  measure  it,  and  ascertain  whether  it  has  been  torn 

or  cut ;  and  observe  the  condition  of  the  skin. 

*  '  Medical  Jurisprudence,'  vol.  iii.  p.  129. 
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4  Open  the  cbest,  and  remove  the  heart,  lungs,  and  thymus 

o-land.  Separate  the  lunnrg.  and  carefully  inspect  their  surface. 

Observe  whether  they  are  of  a  uniform  hver-colour  and  compac
t 

consistence  throughout ;  or  uniformly  spongy,  like  the  adult  lung ; 

or  mottled,  with  developed  air-cells,  as  in  imperfect  respiration. 

If  there  are  parts  of  a  lighter  colour  than  the  rest,  observe  ̂ yhether 

the  texture  of  the  lung  is  developed  in  those  parts,  and  distinguish 

the  developed  cells  from  air  the  product  of  incipient  or  advanced 

putrefaction,  by  applying  gentle  pressure  with  the  finger.  In  lungs 

free  from  putrefaction,  the  hydrostatic  test  may  be  resorted  to,  to 

ascertain  their  degree  of  buoyancy,  as  a  rough  measure  of  the 

quantity  of  air  they  contain. 
5.  Examine  the  heart  and  foramen  ovale ;  the  ductus  arteriosus 

and  venosus ;  and  the  umbilical  arteries  and  vein.  Observe  whether 

these  parts  are  contracted,  and  to  what  extent;  or  obliterated ;  and 
whether  they  contain  much  or  little  blood. 

6.  Examine  the  stomach  to  ascertain  if  it  is  collapsed  or  contains 

air  and  saliva  ;  whether  the  child  has  been  fed,  using  for  this  pur- 

pose the  tests  for  sugar,  milk,  and  starch  ;  if  there  is  any  appear- 
ance of  inflammation  in  the  alimentary  canal,  test  its  contents  with 

a  view  to  the  discovery  of  poison.  Note  whether  the  intestines 
contain  air  and  meconium,  and  in  what  quantity,  and  whether 
the  urinary  bladder  contains  urine. 

7.  Examine  the  bones  of  the  skull,  both  at  the  vertex  and  base,  in 
search  of  fractures.  Inspect  the  brain  and  its  membranes,  and  note 
any  effusion  of  blood  or  serum.  Examine  the  middle  ear.  Examine 
the  spine  with  a  view  to  the  discovery  of  dislocation  or  fracture  of 
the  vertebrte. 

8.  Examine  the  suspected  female  in  order  to  ascertain  whether 
she  has  been  recently  delivered,  and  how  long.  In  certain  cases, 

inquire  into  the  state  of  the  woman's  mind. 

LEGITIMACY. 

A  child  born  in  wedlock  is  presumed  to  have  the  mother's  husband 
for  its  father ;  but  this  presumption  may  be  rebutted  by  evidence 
of  non-access,  or  of  impotence. 

There  are  several  circumstances  out  of  which  the  question  of 
legitimacy  may  spring.  1.  A  woman  may  bear  a  child  after  her 
husband  has  been  absent  more  than  nine  calendar  months  ;  and  in 
this  case  the  question  arises.  Does  the  period  of  utero-gestation 
admit  of  being  extended  beyond  this,  the  usitatum  temjjus  pari- 
endi  ?  2.  A  woman  within  a  short  period  of  her  marriage  may 
bear  a  child  capable  of  being  reared,  and  here  the  question  arises, 
What  is  the  earliest  period  at  which  a  viable  child  may  be  born  ? 
3.  A  woman  before  the  expiration  of  nine  calendar  months  from  her 
marriage,  say  in  the  7th  or  8th  month,  may  be  delivered  of  a  child 
having  the  size  and  appearance  of  one  at  full  term  ;  and  the  ques- 

tion arises  whether,  being  apparently  so  mature,  it  could  have  been 
of  the  supposed  age.    4.  A  woman  may  give  birth  to  a  child  during 
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the  litetimc  or  after  the  death  of  her  husband,  he  having  Ijeen  at the  date  of  the  conception  in  such  a  state  of  feebleness  or  disease,  or imperfect  convalescence  from  some  severe  malady,  as  to  raise  the question  whether  he  could  have  been  the  father  of  the  child.  5  A 
husband  dies  suddenly  in  perfect  health,  and  shortly  after  his  death his  wife  bears  an  immature  child,  and  after  an  interval  a  second  at lull  term  or  approaching  maturity  :  Was  the  second  child  the  issue 
ot  a  superftMtation  ?  A  question  of  paternity  may  also  arise,  where 
there  is  no  doubt  of  the  child's  legitimacy,  through  the  marriage  of the  mother  to  a  second  husband  immediately  after  the  death  of  the 
hrst.  For  cases  of  disputed  legitimacy  turning  on  the  alleged  im- 

potence of  the  husband,  see  "  Impotence."  p.  U.  The  questions wfiich  fall  to  be  examined  in  this  place  are  chiefly— I.  Thie  duration  of  pregnancy. 
II.  The  viability  of  children. 

III.  Superfoetation. 

I.  DURATION  OF  PREGNANCY. 

Though  the  practice  of  our  courts  of  law  is  to  consider -forty 
weeks  as  the  more  usual  duration,  evidence  is  allowed  to  be  given  as 
to  the  possibility  of  that  period  being  extended. 

The  period  of  utero-gestation  in  the  human  subject  is  generally 
stated  at  9  calendar  months,  10  lunar  months,  40  weeks,  or  280 
days ;  and  we  often  meet  with  the  less  definite  expression  "  9  months, 
or  40  weeks."  But  there  is  a  material  difference  between  9  calendar 
months,  and  10  lunar  months,  40  weeks,  or  280  days  ;  for  9  calendar 
months  may  consist  of  273,  274,  275,  or  276  days,  falling  short  of 
280  by  from  4  to  7  days. 

Another  source  of  inaccuracy  springs  from  the  uncertainty  attach- 
ing to  the  means  we  have  of  fixing  the  date  of  conception.  These 

are  four  iu  number.  1.  Peculiar  sensations  attending  con- 
ception; 2.  Cessation  of  the  catamenia;  3.  The  period  of 

quickening  ;  and  4.  A  single  coitus, 
1.  Peculiar  sensations  attending  conception.  —  This 

mode  of  reckoning  is  open  to  the  objections  that  these  sensations 
are  not  so  defined  as  to  be  recognised  at  a  first  conception ;  that 
they  are  not  constant  in  their  occurrence  in  the  same  female  ;  and 
that  they  do  not  take  place  at  the  exact  time  of  the  concejjtion. 

2.  Cessation  of  the  catamenia. — To  this  mode  of  reckoning 
there  are  the  obvious  objections — 1.  That  the  discharge  may  cease 
from  causes  other  than  conception  ;  so  that  a  woman  in  whom  this 
has  happened,  and  who  conceives  immediately  before  or  after  the 
next  suppressed  period,  may  date  the  conception  from  the  first  jjeriod. 
2.  A  woman  may  menstruate  once,  or  more  than  once,  after  concep- 

tion. In  the  first  case  the  reckoning  would  exceed,  in  the  second  it 
would  fall  short  of,  the  true  duration.  3.  That  at  the  best  it  can 

give  only  an  approximate  result ;  for  if  we  assume  28  days  to  inter- 
vene between  the  commencement  of  one  menstrual  period  and  that 

of  the  next,  there  may  be  an  interval  between  the  termination  of  one 
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period  and  the  begiuuing  ot'  the  next  of  nearly  '2b,  say  -2.-1-  da^'.s.  If conception  he  assumed  to  take  place  on  the  day  following  the 
cessation,  and  we  reclcon  from  the  suppression,  the  calculation 
would  fall  short  of  the  real  duration  by  21  days.  If,  on  the  other 
hand,  we  assume  conception  to  take  place  on  the  day  preceding 
the  cessation,  and  we  reckon  from  the  last  appearance  of  the 
menses,  the  calculated  would  exceed  the  real  duration  by  the  same 
period  of  days.  To  avoid  this  possible  error  of  24  day.s,  the 
expedient  has  been  resorted  to  of  dividing  the  interval  into  two  parts, 
and  reckoning  from  the  division,  thus  reducing  the  possible  error 
to  12  days.  When  the  interval  is  contracted,  either  by  the  menses 

continuing  for  several  days  or  recui-ring  every  three  weeks,  or  every 
fortnight,  the  possible  error  would  be  less  :  and  when  prolonged  to 
live  or  six  weeks,  or  even  two  mouths,  greater. 

3.  Period  of  quickening. — This  starting-point  is  sufficiently 
condemned  by  the  fact  that,  when  perceived,  it  occurs  at  variable 
periods,  having  a  range  of  at  least  six  weeks  (from  the  12th  to  the 
18th),  and,  if  we  combine  the  statements  of  several  authors,  of 
sixteen  weeks,  namely,  from  the  10th  to  the  26th. 

i.  A  single  coitus.  —  This  is  the  only  accurate  mode  of 
reckoning ;  and  well-attested  facts  of  this  class  have  been  collected 
in  number  sufficient  to  prove  that  the  duration  of  jDregnancy  is 
subject  to  much  variation,  and  to  a  marked  excess  above  280 
days.  Fourteen  such  cases  yield  an  average  of  281,  a  minimum 
of  270,  a  maximum  of  293  days  :  a  range  therefore  of  23  days,  and 
an  excess  above  280  days  of  13 ;  and  17  to  20  above  9  calendar 
months. 

The  inference  drawn  from  cases  of  single  coitus  is  strengthened 
by  analogous  cases,  in  which  the  sudden  death  of  a  husband,  or 
the  date  of  separation  from  his  wife,  is  used  to  determine,  not  the 
exact,  but  the  minimum  duration  of  pregnancy,  conception  being 
assumed  to  have  taken  place  on  the  very  day  of  death  or  departure. 
27  cases  in  which  the  duration  was  thus  fixed  by  single  coitus,  or 
by  sudden  death  or  departure  of  husband,  gave  an  average  of  284-, 
a  minimum  of  260,  and  a  maximum  of  308  days.*  The  range  was 
therefore  48  days,  the  excess  above  280  days  28,  and  the  "excess above  9  nine  calendar  months  32  to  35  days. 

There  is  therefore  the  strongest  reason  to  regard  the  period  of 
utero-gestation  as  variable,  and  not  fixed;  and  also  to  expect  in- creased divergence  with  an  increase  in  the  number  of  facts. 

These  views  derive  the  strongest  confirmation  from  the  analogy 
of  animals.  _  Formerly  their  period  of  gestation  was  also  held  to  be 
faxed ;  and  it  was  stated  to  be  11  calendar  months  in  the  mare, and  9  in  the  cow.  But  this  is  now  ascertained  to  have  been  an error. 

The  well-known  observations  of  M.  Tessler,  which  extended  to 
102  mares  and  160  cows,  give  the  following  striking  results 

, ,  *„  '^'''^  ̂ ^'^  '^"y^^  was  supplied  by  Mr.  Hu  witt,  a  f  onncr  pupil  of  Kiuo^'a i^ollege.  i  ho  duration  was  ascertaiued  by  the  suddeu  death  of  the  busbaud 
Cases  of  less  than  2U0  days  arc  excluded.  "uboaua. 
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Shortest    .       .  Mare  311  days.       Cow  241  days 
^o°§rest     .       .    „  394    „  „  308 
J^ixcess  above 

stated  period  .    „       57  or  60    „  „        32  or  35  „ 
Average  period  .    „  11  mths.  10    „  „     9  mths.  10  „ 

Earl  Spencer  made  a  still  more  extensive  series  of  observations 
on  764  cows,*  witb  these  results  : — 

Shortest  period  (calf  living)     ....    220  days 
Shortest  period  (calf  reared)  ....    242  „ 
Longest  period  313 
Eange  (calf  living)  93  „ 
Eange  (calf  reared)  71  >, 
Excess  beyond  260  days,  before  which  time  a 

calf  was  deemed  immature  .       .       .       .      53  „ 
Excess  above  9  calendar  months     .       .     37  or  40  „ 
Excess  above  10  lunar  months       .       .       .      33  „ 
Average  duration   284  or  285  „ 

The  majority  of  instances  of  gestation  protracted  beyond  the 
average  period  occurred  in  the  case  of  bull-calves,  the  numbers 
being  of  cow-calves  90,  of  bull-calves  152. 

These  observations  of  M.  Tessier  and  Lord  Spencer  prove  that 
the  period  of  gestation  in  the  cow  and  horse,  which,  like  that  of 
the  human  subject,  was  formerly  regarded  as  fixed,  is  not  only 
variable,  but  that  the  extremes  are  widely  separated,  and  the 
longest  period  is  in  excess  of  the  average  by  considerably  more  than 
a  calendar  month. 

The  case  in  favour  of  a  variable  period  in  the  human  subject 
admits  of  being  strengthened  by  other  arguments.  All  the  func- 

tions of  the  human  body  that  have  been  carefully  examined,  such 
as  the  cutting  of  the  teeth,  the  pulse,  the  respiration,  are  found  to 
vary  within  wide  limits.  So  also  with  the  functions  more  directly 
connected  with  pregnancy  :  the  catamenia  may  appear  at  any  age 
from  9  years,  or  earlier,  up  to  23  or  24,  or  later ;  may  continue  up 
to  any  age  from  35  to  55,  or  even  later ;  and  recur  at  intervals  of 
a  month,  six  weeks,  or  a  fortnight,  the  periods  comprising  a 
variable  number  of  days. 

Again,  the  period  of  quickening  varies  from  the  10th  or  12th  to 
the  18th  or  20th  week,  or  even  later;  and  child-bearing,  which 
usually  ceases  by  45,  may  occur  as  late  as  54,  and  possibly  later. 
Another  argument  in  favour  of  a  variable  perioJ,  and  of^  its 

possible  extension  beyond  the  limit  usually  a.ssigned,  is  found  in 
the  fact  that  the  advocates  of  a  fixed  period  are  not  agreed  among 

themselves  what  that  period  is.  Of  the  17  medical  men  examined 

in  the  Gardner  Peerage  case,  five  advocated  a  fixed  period,  and 

opposed  the  idea  of  protracted  gestation;  but  all  of  them,  with  the 

exception  of  Sir  Charles  Clarke,  who  fixed  it  at  40  weeks  or  280 

♦  fie.o  the  'British  and  Foreign  Medical  Kevlew  '  for  Jau.  1841. 
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days,  stated  the  duration  differently,  and  were  forced  to  admit  a 

greater  or  less  deviation  from  a  fixed  standard.  Dr.  Gooch  stated 
ft  at  from  a  day  or  two  before,  to  a  day  or  two  after,  9  calendar 
months,  and  Dr.  Davis  at  a  day  or  two  under  9  calendar  months ; 

while  Dr.  Blegborough  allowed  an  interval  of  from  39  to  40,  and 
Mr.  Pennington  of  from  37  to  40  weeks. 

But  while  5  of  the  17  medical  men  supported  the  opinion  that 

the  period  of  gestation  was  fixed,  or  nearly  so,  12  believed  that  it 

might  be  protracted  to  9^,  10,  or  11  calendar  months,  or  (288— 

290)  (304-306)  (334— 337)' days. The  balance  of  authority,  both  ancient  and  modern,  may  be  also 
adduced  in  support  of  the  theory  of  a  variable  period,  and  of  its 
possible  extension  beyond  the  280  days. 

To  the  foregoing  arguments  may  be  added  the  fact,  that  legal 
decisions  in  this  country  have  been  favourable  to  protracted  gesta- 

tion, and  that  the  same  may  be  said  of  the  decisions  and  even  of 
the  laws  of  other  countries.  Thus  tbe  Code  Napoleon  allows  300, 
and  the  Prussian  law  302  days,  and  there  has  been  a  decision  in 
the  United  States  in  favour  of  317  days.* 

The  23eriod  of  utero-gestation,  therefore,  being  subject  to  varia- 
tion, and  admitting  of  extension  beyond  280  days,  a  question  now 

arises  as  to  the  limit  of  that  extension.  What  is  the  longest 
possible  diiration  of  pregnancy  ? 

The  14  cases  fixed  by  a  single  coitus  give  a  maximum  of  293 
days ;  while  the  27  based  jointly  on  a  single  coitus  and  the  death 
or  absence  of  the  husband,  extend  the  period  to  308  days.  One  of 
two  cases  by  Prof.  Simpson  brings  the  figure  up  to  313  days,  and 
two  cases  by  Mnrphy  up  to  314  and  324  days  respectively. 

The  question  of  the  extent  to  which  the  period  of  utero-gestation 
may  be  protracted  beyond  280  days  assumed  a  definite  shape  in 
the  celebrated  Gardner  Peerage  case,  of  which  the  following  is  a 
brief  outline. 

In  the  month  of  March  1796  Alan  Hyde  Gardner,  afterwards 
Lord  Gardner,  a  captain  in  the  navy,  was  married  to  Miss 
Adderley ;  and  they  cohabited  as  man  and  wife  till  January  1802 
(except  during  the  occasional  absence  of  the  husband).  On  or 
about  the  30th  of  January,  Captain  Gardner  took  leave  of  his  wife, 
sailed  a  few  days  afterwards  for  the  West  Indies,  and  did  not 
return  to  England  till  the  10th  of  July  in  the  same  year,  his  wife 
remaining  in  England  during  the  whole  of  that  period.  Towards 
the  end  of  the  year  1801,  when  Captain  Gardner  was  absent  on  his 
Majesty's  service,  his  wife  entered  into  an  adulterous  conversation 
with  Henry  Jadis,  Esq.,  which  Captain  Gardner  did  not  discover 
till  June  1803,  after  whicb  time  he  had  no  intercourse  whatever 
with  his  said  wife.  On  the  8th  of  December  1802  she  was,  with- 

out the  knowledge  of  Captain  Gardner,  delivered  of  a  male  child, 
afterwards  baptized  as  Henry  Eenton  Gardner.  In  Easter  Term, 

1804,  Captain  Gardner  brought  his  action  in  the  Court  of  King's' 
•  'American  .Jourunl  of  Medical  Science,'  October  1845. 
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Bench  against  Henry  Jadis.  for  criminal  intercourse  with  Maria 
-hilizabeth  Gardner,  and  obtained  a  verdict  for  £1000  damages.  He 
also  obtained  a  sentence  of  divorce  in  the  Consistory  Court,  and 
the  marriage  was  subsequently  dissolved  by  Act  of  Parliament 
Baron  Gardner  died  on  the  30th  of  December  1808,  leaving  Captain Gardner  his  eldest  son  and  heir,  who  thereupon  succeeded  to  the 
barony  as  Alan  Hyde  Lord  Gardner.  On  the  10th  April  1809 
he  was  married  to  the  Honourable  Charlotte  Smith,  daughter  of 
Lord  Carington,  and  by  her  had  issne  an  only  son,  Alan  Legge 
Gardner,  born  on  the  29th  of  January  1810,  and  one  daughter. 
Alan  Hyde  Lord  Gardner  died  on  the  27th  of  December  1815, 
leaving  Alan  Legge  Gardner  successor  to  the  title.  Henry  Fenton 
Gardner  attained  the  age  of  twenty-one  in  the  month  of  December 
1823;  and  Alan  Legge  Gardner,  being  an  infant  of  about  fourteen 
years  of  age,  petitioned  his  Majesty  for  a  recognition  of  his  right 
to  the  title  by  letters  patent,  or  by  ordering  his  name  to  be  entered 
on  the  Parliament  Roll  as  a  minor  peer.* 

It  was  pi-oved  on  the  trial  that  there  was  a  possibility  of  access 
on  the  30th  of  January  1802,  from  that  date  to  the  7th  of 
February,  and  on  or  after  the  11th  of  July.  Hence  the  three 
questions  proposed  to  the  medical  witnesses  : — 

1.  Gould  a  child  born  on  the  8th  of  December  have  been  the 
fruit  of  sexual  intercourse  on  the  30th  of  January,  being  311  days? 

2.  Could  a  child  born  on  the  8th  of  December  have  been  the  fruit 

of  sexual  intercourse  on  the  7th  of  February,  being  304  days? 
3.  Could  a  child  born  on  the  8th  of  December,  and  living  to 

manhood,  have  been  the  fruit  of  sexual  intercourse  on  or  after 
the  11th  of  July,  a  period  of  150  days,  or  two  or  three  days  short 
of  five  calendar  months  ? 

The  first  two  questions  may  be  reduced  to  one,  so  as  to  give 
the  following  alternative — if  the  child  were  legitimate,  he  must 

have  been  either  a  150  days'  child,  or  a  304  or  311  days'  child  (one 
calendar  month  and  two  or  nine  days  beyond  the  usitatum  temjms 
pariendi).  The  latter  alternative — viz.,  gestation  protracted  to  the 
304  or  311  days — was  the  one  chiefly  insisted  on.  The  case  was 
not  decided  by  medical  evidence,  but  by  the  adultery  of  the  mother 
of  Henry  Fenton  Jadis,  which,  having  been  proved,  the  claim  of  the 
petitioner,  Alan  Legge  Gardner,  was  allowed.f 

II.  VIABILITY  OF  CHILDREN. 

The  question,  What  is  the  shortest  period,  of  gestation  at 
which  a  viable  child  may  be  born  ?  was  raised  in  the  Jardine 

case,  which,  though  less  known  than  the  Gardner  Peerage  case,  is 

equally  interesting,  as  no  less  than  14  medical  men,  and  a  still 

*  This  account  is  abbreviated  from  Le  Mavelinnt's  historj-  of  the  case. 

t  For  fuller  particulars  consult  Dr.  Lyall's  '  Summary  of  the  Medical  Evi- dence relative  to  the  Duration  of  Human  Pregnancy,  as  given  on  the  Gardner 

Peerage  Case,' 
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greater  number  of  noii-professioual  witnesses,  gave  their  eviJence. 
In  this  case,  too,  there  was  great  difference  of  opinion  among  the 
skilled  witnesses.  The  evidence  of  Drs.  Alison  and  Christison  was 
admitted  as  Lecturers  on  Forensic  Medicine,  whose  attention  had 
been  directed  to  the  question  involved;  and  it  may  be  safely 
affirmed,  that  Dr.  Christison  threw  more  light  upon  the  case  than 
all  the  other  witnesses  put  together. 

The  following  is  a  short  abstract  of  this  case  : — 
The  defendant  was  married  on  the  3rd  of  March  1835,  and  on  the 

24th  of  August  following  his  wife  was  delivered  of  a  girl,  who, 
supposing  her  to  have  been  the  fruit  of  sexual  intercourse  on  the 
day  of  the  marriage,  was  only  174  days,  or  5  calendar  months 
and  21  days  old.  The  infant,  which  was  undoiibtedly  immature, 
though  to  what  degree  could  not  be  determined,  died  on  the 
20th  of  March  1836,  having  survived  about  seven  months. 

The  libel  charged  the  defendant  with  fornication  with  his  wife 
before  marriage.  A  great  many  witnesses  were  called,  some  to 
prove  the  possibility  of  sexual  intercourse  before  marriage,  others 
to  show  that  the  child,  though  small  and  feeble,  was  not  immature, 
or  at  least  not  so  immature  as  the  date  of  the  marriage  would 
make  it ;  and  others  to  speak  to  the  impossibility  or  improbability 
of  a  child  surviving  at  that  early  period.  The  extent  to  which  the 
allegations  of  the  libel  were  made  good,  and  the  vague  nature  of 
the  evidence  adduced  in  their  supjoort,  appear  by  the  followino- 
extract  from  the  decision  of  the  Presbytery,  November  7,  1888  :— 
"  That  the  testimony  of  the  several  witnesses  both  with  respect  to matters  of  fact,  viz.,  the  appearance  of  the  child  at  birth,  &c.,  and 
also  with  respect  to  the  ojjinions  of  medical  men  regarding  the 
viability  of  such  a  premature  child  as  the  child  in  question  is" said to  be,  is  of  such  an  opposite  and  contradictory  nature  that  the 
Presbytery,  with  their  present  light,  have  great  difficulty  in  coming 
to  any  decision  on  these  points.  The  Presbytery,  therefore,  agree- 

ably to  a  common  maxim  of  law,  ,Scdius  est  ivijmnitu.m  .reUnqui f acinus  noceniis  quam  innocentem  dammari,  find  the  libel  not 

proven."* The  principal  points  established  by  the  general  and  medical 
evidence  in  relation  to  Mrs.  Jardine  and  her  infant  were,  that  she 
had  menstruated  as  usual  the  week  before  her  marriage ;  that  she 
was,  both  before  and  after,  in  a  very  weak  state ;  tliat  she  was 
herself  a  seven  months'  child;  that  she  had  a  second  child,  a daughter,  which  she  believed  to  have  been  born  "just  about  the 
commencement  of  the  eighth  month  of  her  pregnancy,"  and  that 
she  had  not  provided  baby-linen  for  this  child.  As  regards  the 
infant,  the  evidence,  though  contradictory  on  many  points,  showed 
that  it  was  small  (it  weighed  three  pounds  when  born),  very  feeble and  decidedly  immature,  though  no  data  were  adduced  to  show  the 

*  ;  Record  of  the  Proceedhigs  iu  the  reference  by  the  Syuod  of  Fife  to  the Vener.able  the  General  Assembly  of  the  Ohnroh  of  Scotland,  in  May  1831  of 
the  case  of  M.-.  Thomas  Barclay,  Town  Clerk,  and  Nino  of  the  Parishiou'erl of  lunghoru,  against  tlie  Eevercud  Fergus  Jardine.'   Edinburgh  1839 
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degi'ee  of  immaturity.  It  required  to  be  nursed  witli  care,  but  not 
with  those  extreme  precautions  for  preserving  warmtli  which  were 

deemed  absolutely  necessai-y  iu  the  cases  of  Drs.  Rodman  and 
Outrepont,  presently  to  be  described. 

The  special  question  raised  in  the  Jardine  case  was  this — Could 
a  child  born  174  days,  or  five  calendar  months  and  twenty-one 
days,  after  marriage,  be  reared  to  the  age  of  seven  months  ?  and 

the  general  question  suggested  by  the  case  is — What  is  the  earliest 
period  of  gestation  at  which  a  viable  child  may  be  born  ? 

Now,  it  is  universally  admitted  that  a  child  may  be  born  and 
reared  to  manhood  as  early  as  the  seventh  month ;  and  it  is  gene- 

rally believed  that  a  viable  child  cannot  be  born  before  five  calendar 
months,  or  150  days. 

To  test  the  soundness  of  this  opinion,  and  to  ascertain  the 
earliest  date  at  which  a  child  may  be  born  alive  and 

reared,  we  must  consider  two  distinct  orders  of  facts — 1.  Facts 
which  afford  a  presumption  in  favour  of  early  viability  by  showing 
that  infants  born  alive  at  an  early  period  have  survived  a 

few  hours  or  days ;  and  2.  Facts  of  the  same  order  re- 
lating to  infants  that  have  been  reared  to  adult  age,  or  to 

such  an  age  as  affords  reasonable  presumption  in  favour  of  their 
having  attained  that  age. 

1.  To  this  first  class  belong  such  cases  as  those  of  Mr.  Thomson,* 

in  which  an  infant  of  the  estimated  age  of  5  months  survived  3i- 

hours;  of  Christison.f  in  which  one  of  167  days  old  survived 

8^  hours ;  of  Bucholtz,]:  in  which  one  of  189  days  old  survived  2 

days;  of  Kopp,§  in  which  one  of  182  days  survived  4^  days;  and 

of  Fleischmann,]!  in  which  one  of  168  days  survived  8  days. 

Dr.  Bonnar^  has  compiled  a  table  comprising  no  less  than  112 

cases  of  infants  born  alive  at  periods  varying  from  120  to  210  days  ; 

and  if  from  this  collection  of  facts,  more  or  less  well  authenticated, 

we  omit  39  cases  of  infants  born  at  210  days,  and  about  which 

there  need  be  no  dispute,  there  remain  73  infants  born  ahve  at 

various  ages  from  198  down  to  120  days.  Of  these,  9  had  attain
ed 

ages  from  191  to  198  days;  4  had  reached  190  days  ;  3  from  183  to
 

189  ■  38  were  180  days  old  ;  3  from  174  to  178  ;  5  from  1 60  to  168 ; 

1,  158  ;  8  of  the  age  of  150  days  ;  and  5,  various  ages  from  
120  to 

147  days.  Out  of  the  large  group  of  infants  born  at  180  days
,  i» 

survived  their  birth  from  5  minutes  to  16  hours;  6  lived  1  day;
 

3  from  5  to  11  days ;  1,  6  weeks ;  2,  4  months ;  and  the  re- 

mainder (7  in  number),  1  year,  2  years,  and  15  years  respectively.
 

Of  the  8  infants  of  the  reputed  age  of  150  days,  2  barely  
hved;  1 

lived  3  minutes;  1,  2  hours;  1,  24  hours;  l'/  days;  
and  1 

^.f.ar<j     The  a-roup  ot  5  cases  born  prior  to  tne  ioutn  aay 
19  years.    The  group  ot  5  cases  born  prio

r 

*  Of  Alva,  Stirliugshire,  quoted  by  Beck  , 

t  Evidence  in  tl.e  Javduie  case.  ^Kfe^^'Lft,'  vi.  12. 

I  A  cSal  lnquL  regarding  Superf station,
  wit),  cases.'  By  George 

Ia!dsfvBoS,M.1).,C^        Fife:  '  Ediuburgli 
 Medical  JournaV  Januarj 

18G5. 
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comprises  1  of  120  bora  alive;  1  of  125  surviving  6  ho^^'
s;  1 

147,  living  12  hours  ;  1  of  133  (Rodman's  case),  21  months  ;  and
  1  ot 

135  (Capuron's  case  of  Fortunio  Liceti),  living  to  80  years  ot 

'  The  second  class  comprises  the  three  leading  cases  by 

Rodman,  Outrepont,  and  Belloc,  presently  to  be  more  closely 
 exa- 

mined. Of  the  acts  of  the  first  order  it  may  suffice  to  state  tbat 

there  is  nothing  in  the  accompanying  history  of  weights  and 

measures  to  militate  against  the  authors'  estimates  of  the  period 

of  gestation  which  the  several  infants  had  attained,  while,  on  the 

other  hand,  in  the  Jardine  case,  the  weight  of  3  lbs.  stated  to 

belono-  to  a  child  born  at  174  days,  or  before  the  completion  of  the 

sixth  month,  is  a  pound  in  excess  of  the  highest  recorded  weight  ; 

and  exceeds  the  weight  given  in  former  editions  of  this  work,  with 

the  exception  of  the  very  doubtful  instance  of  3  lbs.  13  oz. 

But  small  length  and  weight  are  but  two  signs  of  immaturity 

among  several  which  are  at  least  equally  deserving  of  attention, 

such  as  the  high  position  of  the  centre  of  the  body,  the  dispropor- 
tionate size  of  the  head,  and  wide  separation  of  the  fontanelles ; 

the  presence  of  the  membrana  pupillaris ;  the  non-descent  of  the 
testicles ;  the  prominence  and  deep  red  colour  of  the  parts  of 

generation  ;  the  intense  red  colour,  mottled  appearance,  and  downy 
covering  of  the  skin;  the  nails  not  formed;  the  scauty  deposit,  or 
total  absence,  of  sebaceous  matter  on  the  skin ;  the  feeble  mpye- 
ments  and  cries;  the  inability  to  suck;  the  necessity  of  artihcial 
heat;  the  almost  unbroken  sleep ;  the  rare  and  imperfect  discharges 
of  urine  and  meconium ;  and  the  closed  state  of  the  eyelids,  mouth , 
and  nostrils. 

These,  on  the  other  hand,  are  signs  of  maturity  :— 
Strong  movements  and  cries  as  soon  as  the  child  is  born ;  the 

body  of  a  clear  red  colour,  and  well  coated  with  sebaceous  matter ; 
the  mouth,  nostrils,  eyelids,  and  ears  perfectly  open ;  the  skull 
having  some  firmness,  and  the  fontanelles  not  far  apart ;  the  hair, 
eyebrows,  and  nails  perfectly  developed;  the  testicles  descended; 
tiie  free  discharge  of  the  urine  and  meconium  a  few  hours  after 
birth  ;  and  the  power  of  suction,  indicated  by  the  seizure  of  the 
nipple  or  a  finger  placed  in  the  mouth. 

By  comparing  these  descriptions  with  some  of  the  more  remark- 
able recorded  cases,  we  shall  see  that  there  is  reason  to  believe  in 

the  occasional  survivorship  of  very  immature  infants.  Of  the  three 
cases  mentioned  in  group  2,  the  cases  of  Drs.  Rodman  aud  Outre- 

pont are  deserving  of  special  consideration. 

Dr.  Rodman,  after  describing  the  mother  as  "  cautious,"  "  .iccu- 
rate,"  and  trustworthy,  and  stating  that  she  had  borne  five  children, 
and  "  was  confident  that  the  period  of  her  gestation  was  less  than 
nineteen  weeks,"  says  that  premature  labour  was  brought  on  by 
fatiguing  exertions,  and  that  she  was  delivered  of  a  living  male 
infant. 

Not  daring  to  wash  the  child,  it  was  quickly  wiped  and  wrapped 
in  flannel,  with  only  an  opening  near  the  mouth  for  the  admission 
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of  air;  and  then  taten  into  the  warm  bed  with  the  mother. 
Though  the  child  was  weak,  no  feeding  was  attempted  till  after 
the  lapse  of  twelve  hours.  "  The  nourishing  heat  with  the  mother 
in  bed  was  relied  on."  The  next  day,  the  head,  body,  and  extremi- ties were  surrounded  with  fine  cotton-wool,  pressed  like  cloth,  to 
the  thickness  of  two  or  three  rolls,  and  over  that  the  flannel  as 
Lefore ;  and  again  the  child  was  given  to  the  mother  in  bed.  Even 
with  this  dress,  he  could  not  be  kept  warm  enough;  and  as  he 
soon  became  weaker  when  exposed  to  the  heat  of  a  fire,  whilst  the 
warmth  of  the  mother  enlivened  and  strengthened  him,  he  was 
kept  warm  by  the  mother  and  two  other  females  lying  in  bed  with 
liim  by  turns  for  more  than  two  months.  After  this  he  could  be 
left  alone  from  time  to  time,  but  was  still  undressed  very  cautiously. 
It  was  not  till  he  was  three  weeks  old  that  the  length  and  weight 
of  the  body  could  be  ascertained.  The  length  was  found  to  be  13 

inches,  the  lueight  1  lb.  13  oz.  avoird'upois.  It  was  extremely  diffi- 
cult to  get  the  child  to  swallow  nourislimeut  the  first  week;  the 

yellow  gum  soon  came  on,  and  the  thrush  seized  him  severely  on 
the  eighth  day,  and  lasted  till  the  end  of  the  third  week.  During 
the  first  week  he  was  fed  with  two  or  three  teaspoonfuls  of  toasted 

bi-ead  boiled  with  water,  sweetened  and  strained  through  fine  linen; 
in  the  second  week  twenty  di'ops  of  beef-tea  were  added,  and  small 
doses  of  castor  oil  were  given.  At  the  end  of  three  weeks  he  began 

to  swallow  teaspoonfuls  of  his  mother's  milk,  which  was  gradually 
substituted  for  the  panada,  which  was  still  given  occasionally  with 
a  few  drops  of  port  wine.  Two  days  after  he  made  efforts  to  stick. 
Under  this  careful  management  he  attained  the  age  of  four 
months,  and  his  health  and  excretory  functions  were  peculiarly 
regular.  Five  months  after  this,  as  we  find  from  a  second  paper 
by  Dr.  Eodman,*  this  child  was  still  doing  well.  In  this  paper  he 
describes  the  mother  as  tall,  robust,  and  healthy,  and  again  states 

that  she  had  a  peculiarly  accurate  knowledge  of  the  time  of  her 

previous  gestations,  and  did  not  hesitate  still  to  afiirm  that  the 

period  in  this  instance  was  rather  under  nineteen  weeks.f 
Dr.  James  Hamilton,  in  his  evidence  in  the  Jardine  case,  states 

that  this  infant  lived  a  year  and  nine  mouths ;  but  that,  from 

circumstances  mentioned  to  him  by  Dr.  Eodman,  he  tad  always 

thought  that  there  was  some  mistake  in  the  woman's  reckoning, and  that  the  infant  was  a  dwarf,  being  considerably  smaller  than 

those  puny  infants  born  within  the  six  months,  whom  he  had  seen 
drao-  on  a  miserable  existence  for  four  or  five  days. 

It  must  be  admitted  that,  in  this  instance,  an  extremely  feeble 

and  immature  child  was  reared  by  very  judicious  treatment,  and 

that  the  mother's  estimate  of  the  age  was  at  least  as  likely  to  be 

correct  as  such  estimates  ever  can  be.  The  length  and  weight  of 

the  child,  too,  coincide  with  those  stated  in  the  tables  given  m 

*  'Ed.  Med.  and  Surg.  Journal,' vol.  xii.  , „  ^^ 
t  'Case  of  a  Child  born  between  the  Fourth  and  Fifth  Month,  and  brought 

oip-  Bv  John  Eodmau,  M.D.,  Paisley.  '  Ed.  Mod.  and  Surg  Journal,  vol.  xi.
 

pf445.  'The  facts  of  this  case  were  attested  by  Mr.  \V  lute  of  1  aisley. 
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former  editions  of  this  work.  The  absence  of  any  description  of 

the  appearances  presented  by  the  child  prevents  us  from  deter- 
mining its  degree  of  immaturity.  It  might  have  been  a  five 

months'  child,  but  there  is  no  ground  for  supposing  it  to  have  been 
born  before  the  completion  of  the  fifth  month. 

The  case  related  by  Dr.  Outrepont,  of  Bamberg,  is  very  valuable. 
The  particulars  are  given  so  fully,  and  with  such  precision,  that 
even  Henke,  who  previously  denied  the  iDOSsibility  of  such  an  inci- 

dent, candidly  admitted  that  this  case  is  an  unequivocal  e.rample 

of  the  rearing  of  a  sis  months'  child.*  The  evidence  is  complete 
both  as  derived  from  the  date  of  impregnation,  and  from  the  struc- 

ture and  history  of  the  child.  The  mother,  a  young  woman,  who 
had  always  been  perfectly  regular,  menstruated  as  usual  ten  days 
after  her  marriage,  and  was  subsequently  repeatedly  connected 
with  her  husband.  About  a  fortnight  after  this  menstruation,  she 
became  changed  in  appearance,  and,  for  the  first  time  in  her  life, 
had  frequent  attacks  of  vomiting  and  fainting.  These  symptoms 
continued,  but  the  catamenia  did  not  return:  and  about  twenty 
weeks  after  their  last  appearance,  she  felt  the  first  movements  of 
the  child.  Five  weeks  after  this  she  was  seized  with  labour-pains 
and  haemorrhage;  and  Dr.  Outrepont,  having  ascertained  that  this 
proceeded  from  the  placenta  being  attached  to  the  os  uteri,  en- 

couraged the  labour,  and  brought  it  to  a  prosperous  conclusion. 
The  evidence  of  this  child  being  not  more  than  twenty-five  weeks 
old  is  as  strong  as  it  is  reasonable  to  expect.  The  state  of  the 
child  at  birth  was  still  more  unequivocal.  It  was  a  boy,  and 
breathed  immediately  on  being  born  ;  measured  thirteen  and' a  half inches,  and  weighed  one  pound  and  a  half.  Its  skin  was  covered 
with  smooth  lank  down,  and  was  much  wrinkled.  The  extremities 
were  extremely  small  in  proportion  to  the  trunk,  and  were  kept constantly  bent  over  the  body,  as  in  the  foetus  in  the  womb.  The 
nails  of  the  fingers  and  toes  were  like  white  folds  of  skin,  the  tes- 

ticles were  still  within  the  belly,  and  the  pupillary  membrane  was 
entire.  The  child  whined,  but  could  not  cry;  slept  almost  con- 

stantly ;  woke  only  once  a  day ;  seldom  opened  its  eyelids,  and  was 
obviously  insensible  both  to  light  and  sound.  The  first  discharge 
ot  urme  took  place  on  the  seventh  day,  and  the  first  evacuation  of 
the  bowels  on  the  mnth.  Subsequently  the  urine  was  voided  once 
in  torty-eight  hours,  and  the  fasces  every  two  or  three  days  The child  was  placed  in  a  basket  filled  with  wool,  kept  in  a  uniform temperature,  and  moved  with  great  care.  For  some  time  it  was ted  with  the  spoon  on  diluted  milk  and  sugar.  lu  four  weeks  the 
down  began  to  drop  off  from  the  skin.  In  fifteen  weeks  the  wrinkles 
had  disappeared  from  the  skin,  and  the  length  was  increased  an 
inch  and  three  quarters.  From  this  time,  which  corresponded  with the  tortieth  week  after  impregnation— that  is,  with  the  full  period 
^nrp  ""V^^^i'*  ''^P^^  advances;  sleeping  less,  eatinc more,  crying  strongly,  and  becoming  evidently  sensible  to  sound" 

*  'Zbitschrift  fUr  die  Staatsarz,'  vi.  27. 
k2 
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and  pleased  with  tlie  light.  When  fourteen  months  old,  it  was 
of  the  weight  and  stature  of  a  child  born  at  full  term.  In  the 
eighteenth  month  the  testicles  descended  into  the  scrotum.  The 
teeth  began  to  appear  early  in  his  third  year.  He  did  not  begin 
to  walk  till  half  a  year  later ;  and  then  differed  from  other  children 
of  the  same  age,  not  only  in  size,  but  also  in  the  singularly  old 
expression  of  his  countenance.  When  Dr.  Outrepont  saw  him  in 

1816,  he  was  eleven  yeai-s  of  age,  was  as  big  as  a  boy  of  seven  or 
eight,  and  had  just  begun  to  read  and  write.* 

In  this  case  also  the  length  and  weight  are  in  keeping  with 
those  given  in  former  editions  of  this  work,  and  much  within  the 
extremes ;  and  the  signs  of  immaturity  are  so  well  marked  and  so 
minutely  described  as  to  be  decisive  of  the  possibility  of  rearing 
a  child  born  before  the  end  of  the  sixth  solar  month,  or  25  weeks. 

III.  SUPERFCETATION. 

Superfoetation  means  the  conception  of  a  second  embryo 

dui'ing  the  gestation  of  the  first,  the  products  of  the  two 
conceptions  being  born  either  at  the  same  or  at  different  times. 

Some  light  is  thrown  npon  this  question  by  well-authenticated 
cases  of  women  delivered  of  twins  of  different  colours,  both  fully 
formed.  Beck,  on  the  authority  of  BufFon,  gives  the  following 
as  one  among  many  : — In  1714,  a  female  at  Charleston,  in  South 
Carolina,  was  delivered  of  twins,  within  a  very  short  time  of  each 
other ;  one  black,  the  other  white.  She  confessed  that  on  a 
certain  day,  immediately  after  her  husband  had  left  his  bed,  a 

negro  entered  her  room,  and,  threatening  murder,  had  connection 
with  her.  Dr.  Moseley  mentions  the  following  as  occurring  within 
his  time  in  Jamaica,  at  Shortwood  estate  : — A  negro  woman 

brought  forth  two  children  at  a  birth,  both  of  a  size,  one  a  negro, 
the  other  a  mulatto.  She  stated  that  she  suffered  the  embraces  of 

a  white  man  belonging  to  the  estate  directly  after  her  black  hus- 
band had  quitted  her.  A  case  of  triplets  of  three  different  colours 

is  here  omitted  as  resting  on  insufficient  authority. 
These  are  cases  in  which  the  two  mature  children  are  brought 

into  the  world  differing  in  nothing  but  colour  from  children  of 

one  father  and  one  conception.  There  is  another  class  of  cases  in 

which  the  birth  of  two  children  is  separated  by  a  short  interval,  or 

by  an  interval  closely  corresponding  to  their  relative  size  and 

development,  explicable  on  the  supposition  of  their  being  twins. 

The  following  is  cited  by  Beck,  from  the  '  Consilia '  of  Zacchias  : — 
J.  N.  Sobrejus  lost  his  life  in  a  quarrel,  leaving  his  wife  pregnant. 

Eight  months  after  his  death  she  was  delivered  of  a  still-born 
deformed  child.    Her  abdomen  remained  large,  and  was  supposed 

*  This  case  is  taken  from  Sir  E.  Christison's  evidence  on  the  Jardiiio  case 
with  alterations  and  additions  suggested  by  the  perusal  of  tlio  case  ui  the 

'  Zeitschrift  filr  die  Rtaatsarz,'  vi.  19.  It  may  be  well  to  state  tliat  Chnstisou 

admitted  the  possibility  of  a  child  born  after  174  days  bemg  reared. 
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to  contaia  a  second  infant,  but  the  efforts  made  to  procure  delivery 
proved  fruitless.  One  month  and  a  day  thereafter,  the  widow  was 
acrain  taken  in  labour,  and  brought  forth  a  perfect  living  child. 
The  relations  of  the  husband  contested  its  legitimacy,  on  the 
ground  that  it  was  the  fruit  of  a  superfoetation,  and  Zacchias  was 
consulted.  He  agreed  that  the  two  infants  could  not  have  been 
the  product  of  one  conception,  since  the  interval  between  their 
births  was  so  great :  but  gave  it  as  his  ojDinion  that  the  first  was 
the  product  of  a  superfoetation,  and  conceived  a  month  after  the 
other.  As  the  husbnnd  died  suddenly  while  in  a  state  of  perfect 

health,  his  opinion  preserved  the  mother's  character  and  legal 
rights.  Zacchias  seems,  in  this  case,  to  have  chosen  the  most 
improbable  of  two  suppositions ;  for  it  is  certainly  more  easy  to 
suppose  that  the  birth  of  twins,  the  product  of  the  same  conception, 
may  take  place  at  different  times,  than  that  they  should  be  the 
products  of  two  different  conceptions  ;  and  it  is  difficult  to  under- 

stand on  what  data  he  based  his  opinion  that  the  child  first  born 
was  the  last  conceived.  In  all  snch  questions  the  wisest  course  is 
to  prefer  that  interpretation  which  involves  the  least  difficulty  and 
is  most  consistent  with  experience.  Now  the  expulsion  of  twins  at 
different  times  is  allowed  to  be  a  common  event,  of  which  examples 
are  to  be  found  in  most  works  on  midwifery.  The  most  probable 
explanation,  then,  of  this  case  is  that  it  was  one  of  twins  conceived 
at  the  same  time,  but  of  which  one  died,  and  was  discharged  before 
the  other. 

But  there  are  cases  which  do  not  admit  of  so  easy  an  explana- 
tion, and  which  certainly  countenance  the  theory  of  a  double  con- 

ception. 
The  wife  of  Eaymond  Villard,  of  Lyons,  married  at  twenty -two, 

and  five  years  after  became  pregnant,  but  had  an  abortion  at  the 
seventh  month,  on  the  20th  of  May  1779.  She  conceived  again 
withm  a  month ;  and  on  the  20th  of  January  1780,  eight  months 
after  her  dehvery,  and  seven  months  from  her  second  conception, 
was  suddenly  delivered  of  a  daughter.  But  this  delivery  was  not 
followed  by  the  usual  symptoms— neither  milk  nor  the  lochia 
appeared,  and  the  abdomen  did  not  diminish  in  size.  Two  surgeons 
who  visited  the  female,  being  at  a  loss,  consulted  Desgrano-es,  who declared  that  she  had  a  second  child  in  the  womb.  Three  weeks 
after  her  delivery  she  again  felt  the  motions  of  a  foetus  ;  the 
abdomcu  again  increased  in  size,  and  on  the  6th  of  July  of  the 
same  year,  1780  (five  months  and  sixteen  days  after  the  first  birth), 
she  was  again  delivered  of  a  living  daughter.  The  milk  now 
appeared,  and  she  was  able  to  nurse  the  chdd.  Desgranges,  after stating  his  firm  conviction  that  these  two  children  were  conceived 
at  an  interval  of  some  months,  adds  that  this  secoud  child  could 
not  have  been  conceived  after  the  delivery  of  the  first,  for  no  sexual 
intercourse  took  place  between  the  husband  and  wife  till  twenty days  alter,  which  would  have  made  the  age  of  the  second  child 
only  lour  months  twenty-seven  days.  On  the  19th  of  January  1782 the  mother  presented  the  two  children,  with  extracts  from  the 
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baptismal  register,  before  two  notaries  of  Lyons,  to  attest  these 
facts*  Assuming  the  details  of  this  case  to  be  correctly  stated,  it is  nearly  conclusive  as  to  the  possibility  of  superfojtation ;  for  if 
we  deny  this,  and  assume  both  children  to  have  been  the  product  of 
a  simultaneous  conception,  and  the  last  child  to  have  been  at  full 
term,  the  first  (which,  be  it  observed,  iu  common  with  the  other 
survived  its  birth  between  one  and  two  years  at  the  least)  must 
have  been  born  alive  at  three  months  and  a  half;  or,  if  the  first 
child  be  taken  to  be  seven  months  old,  the  second  must  have  been 
born  alive  at  six  weeks.  The  alternative  suppositiou,  that  the 
second  child  was  the  fruit  of  sexual  intercourse  subsequent  to  the 
delivery  of  the  first,  is  also  in  the  highest  degree  improbable,  for  it 
supposes  a  child,  born  before  the  completion  of  the  fifth  month,  to 
be  reared,  and  that  without  difficulty ;  and  the  only  remaining  sup- 

position, namely,  that  the  second  child  was  a  twin  born  after  a 
gestation  of  twelve  months  and  a  half,  presents  equal  diliiculties. 

Dr.  Maton  has  also  related  a  well-authenticated  case,  in  which 

two  male  children  (both  "  Ijorn  perfect")  were  brought  forth  at  an 
interval  of  nearly  three  calendar  mouths.  If  this  had  been  a  case 
of  simultaneous  conception,  the  age  of  the  one  would  have  been  six 
months  or  less,  that  of  the  other  nine  months  or  less. 

Additional  cases  are  referred  to  by  Beck,  in  three  of  which  there 
was  an  interval  of  one  month,  in  two  an  interval  of  two  mouths, 
and  in  one  an  interval  of  four  months  ;  and  Dr.  Bonnar  cites 

Velpeau  for  a  case  in  which  an  infant,  "  thought  to  be  at  full  time," 
was  born  fire  months  after  "a  child  at  the  fall  thne." 

In  deciding  this  question,  those  cases  only  must  be  admitted 
to  have  any  weight  in  which  the  interval  between  the  births  is  con- 

siderable ;  for,  where  it  is  short,  if  we  suppose  the  child  last  born 
to  be  mature,  the  first  may  have  been  eight  or  seven  months  old, 
which  is  quite  reconcilable  with  the  supposition  of  its  being  reared. 
When,  however,  the  interval  is  of  four  months,  if  we  assume, 
as  before,  that  the  child  last  born  is  mature,  the  first  cannot  be 
more  than  five  months  old,  an  age  at  which  it  is  in  the  highest 

degree  impi-obable  that  a  child  could  be  reared  at  all,  and  certain 
that  it  could  only  be  saved  by  ingenious  and  careful  contrivances  of 
which  mention  is  sure  to  have  been  made. 

In  any  cases  that  may  hereafter  occur,  the  size  and  development 
of  the  children  should  be  carefully  noted  ;  for  even  the  healthy 

products  of  the  same  conception  may  differ  greatly  in  size— a  fact 
well  illustrated  by  a  case  brought  under  my  notice  by  Mr.  Streeter, 
iu  which  female  twins,  five  and  a  quarter  months  old,  were  born 

enveloped  in  a  common  chorion.  I  found  the  one  more  than  twice 
the  size  of  the  other,  but  the  smaller  alone  had  made  successful 
efforts  to  respire  (G.). 

If  the  single  case  of  the  wife  of  Eaymond  Villard  be  correctly 

stated,  the  doctrine  of  superfoetation  must  be  admitted  to  be 

established :  but  it  may  be  useful  to  subjoin  the  chief  arguments 

employed  by  the  advocates  and  opponents  of  that  doctrine. 
■2  Fodevd,  vol.  i.  p.  485. 
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The  opponents  of  superfoetation  allege  that  the  occurrence 

is  impossible  because— 1.  Shortly  after  conception  the  os  tineas, 

as  well  as  the  internal  apertures  of  the  Fallopian  tubes,  are  closed  by 
a  thick  tenacious  mucus  ;  2.  The  membrana  decidua,  which  is  also 

formed  soon  after  conception,  lines  the  uterus,  and  aids  in  oblite- 

ratin.!?  the  openings  into  its  cavity ;  3.  When  the  uterus  is  im- 
pregnated, the  Fallopian  tubes,  instead  of  running  horizontally  to 

the  ovaria,  lie  parallel  to  its  sides,  so  that,  if  a  second  ovum  were 

discharged  from  the  ovarium,  the  tubes  could  not  embrace  and 

convey  it  to  the  uterus ;  and  4.  That  the  second  embryo  would 
destroy  the  first. 

The  last  objection  is  founded  upon  a  bare  assumption,  and  may 
therefore  be  summarily  dismissed.  The  third  objection,  if  valid, 
must  prove  fatal  to  the  doctrine  of  superfoetation  ;  but  though  this 
obstacle  may  exist  iu  the  fully  developed  uterus,  the  ovary  and 
Fallopian  tubes  are  not  more  prevented  from  coming  into  contact 
with  each  other  in  the  early  stage  of  utero-gestation,  at  which  alono 
superfoetation  is  alleged  to  take  place,  than  in  the  unimpregnated 
state.  The  answer  to  the  first  two  objections  is  obvious.  The 
tenacious  mucus  and  the  newly  formed  decidua,  though  in  contact 
with  the  orifices  and  cells  of  the  uterus,  do  not  adhere  so  firmly  to 
it  as  to  preclude  the  passage  of  the  semen.  The  fact  that  men- 

struation in  many  cases  occurs  during  a  part  or  the  whole  of 
pregnancy  seems  to  prove  that  the  adhesion  of  this  tenacious 
mucus  and  of  the  decidua  is  by  no  means  so  firm  as  to  forbid  the 
passage  of  fluid ;  and  this  argument  is  strengthened  by  the  frequent 
occurrence  of  haemorrhage  in  the  advanced  stages  of  pregnancy  in 
consequence  of  partial  detachment  of  the  placenta.  The  argu- 

ments advanced  against  the  doctrine  of  superfoetation  are 
therefore  not  of  sucli  weight  as  to  counterbalance  the 
probabilities  set  forth  in  the  case  of  Eayinond  Villard ;  and, 
unless  that  case  can  be  shown  to  be  untrustworthy,  there  seems  to 
be  no  alternative  but  to  admit  the  truth  of  the  doctrine. 

If,  now,  we  admit  superfoetation  to  be  possible,  can  we  explain 
its  occurrence  so  as  to  avoid  the  objections  of  its  opponents  ?  The 
existence  of  double  uteri,  and  more  rarely  of  double  vaginas  also, 
suggests  the  required  explanation ;  and  as  the  recorded  cases  of 
this  malformation  ai  e  much  more  numerous  than  those  of  superfoe- 

tation, it  is  quite  possible  that  some  of  the  latter  may  be  explained 
hj  the  malformation  in  question.* 

That  this  malformation  does  really  explain  some  cases  of  super- 
foetation is  proved  by  a  case  related  by  Scheider  of  a  v/oraan  who, 

six  weeks  after  marriage,  bore  a  four  mouths'  child,  and  forty 
weeks  after  marriage  mature  twins.  The  uterus  and  vagina  were 
both  found  double,  and  each  vagina  had  a  separate  oririce.f 

Dr.  Bonnar,  in  the  Essay  already  referred  to,  raises  a  novel 

_  •  Dr.  C.issan  (' Eecliorclics  sin-  los  Cas  d'Utemn  Double,  ot  do  Supcrfreta- 
tioii ')  has  collectitd  -11  cases,  in  8  of  wliieli  boUi  uterus  and  viigiua  were  double ; and  J5eck  lias  added  11  others,  iu  3  of  whicli  the  vagiua  was  double, 

t  Miiller's  'Archives,'  IHSO;  aud  'London  Med.  Ciaz.,'  vol.  xx.  p.  -108, 
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question  of  mucli  interest  in  itself,  and  obviously  admitting  of 
practical  application— namely,  how  soon  after  delivery  may  a 
woman  again  become  pregnant.  Starting  from  the'  common assumption  that  at  least  thirty  days  must  elapse  before  the  uterus 
can  resume  its  generative  function,  and  adding  from  274  to  280 
days  for  the  period  of  gestation,  it  would  follow  that  no  woman 
could  bear  a  mature  child  sooner  than  the  304th,  or  from  that  to 
the  310th  day.  Dr.  Bonnar,  by  referring  to  '  Lodge's  Peerage  and 
-Baronetage,'  shows  that  there  have  been  at  least  19  recorded  cases in  which  tlie  interval  between  one  birth  and  another  has  been  309 
days  or  less.  There  were  10  cases  of  309  to  300  days ;  2  of  299  to 
290;  4  of  289  to  280;  1  of  273  ;  1  of  252;  ]  of  182;  1  of  173; 
and  1  of  127  days.  Dr.  Bonnar,  taking  these  cases  into  considera- 

tion, and  weighing  the  facts  relating  to  the  state  of  the  vagina, 
uterus,  and  lochial  discharge,  fixes  on  the  fourteenth  day  after 
delivery  as  the  earliest  at  which  a  fresh  impregnation 
may  take  place. 

Having  discussed  at  length  the  three  leading  questions  connected 
with  the  subject  of  legitimacy,  it  will  be  necessary  to  say  only  a 
few  words  on  some  questions  of  less  interest  and  importance. 

The  question  of  paternity,  as  already  stated,  may  arise  when 
a  woman,  soon  after  the  death  of  her  husband,  marries  again. 
Sometimes  this  question  assumes  the  shape  of  the  one  last  dis- 

cussed. A  child  is  born  within  five  months,  or  thereabouts,  of  the 
death  of  the  first  husband,  and  the  question  of  paternity  becomes 

one  of  viability.  "Where  the  child  is  of  such  an  age  as  that  it might  have  had  either  husband  for  its  father,  the  paternity  must 
be  decided  by  a  reference  to  the  state  of  health  of  the  deceased 
husband  at  the  presumed  time  of  conception. 
Tenancy  by  the  curtesy. — A  man  who  marries  a  woman 

seised  of  an  estate  of  inheritance,  and  has  by  her  issue  born  alive, 
and  capable  of  inheriting  her  estate,  shall,  on  the  death  of  his 
wife,  hold  the  lands  for  his  life,  as  a  tenant  by  the  curtesy  of  Eng- 

land. Here  the  meaning  of  the  expression  horn  alive  is  not  the 
same  as  in  cases  of  infanticide,  for  it  has  been  decided  that  in 

questions  of  tenancy  by  the  curtesy  any  kind  of  motion,  even  "  a 
twitching  and  tremulous  motion  of  the  lips  "  (as  in  the  case  of 
Fish  V.  Palmer,  tried  in  1806),  is  sufficient  evidence  of  live-birth. 
Inheritance  of  monsters. — Blackstone  states  that  "  a  mon- 

ster which  hath  not  the  shape  of  mankind  "  "  hath  no  inheritable 
blood ;  "  but  if,  in  spite  of  deformity,  "  it  hath  human  shape,  it 

may  be  an  heir." 
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LIFE  ASSURANCE.   FEIGNED  DISEASES. 

LIFE  ASSURANCE. 

Medical  men  have  important  functions  to  perform  in  relation  to 
life  assurance.  Persons  wishing  to  insure  their  lives  are  submitted 

to  the  inspection  and  examination  of  physicians  or  surgeons  selected 

for  the  purpose,  and  their  ordinary  medical  attendants  are  con- 
sulted respecting  diseases  from  which  they  may  have  suiJered,  and 

their  general  state  of  health  as  far  as  it  has  fallen  under  their 
observation.  Those  offices  which  undertake  the  insurance  of  un- 

sound lives,  or  are  ready  to  accept  lives  that  fall  short  of  the 
standard  of  robust  health,  are  specially  dependent  on  information 
thus  obtained.  In  the  best  managed  offices,  again,  medical  men 
of  standing  and  experience  occupy  places  on  the  board,  and  by 
affording  information  respecting  the  meaning  of  terms,  a.nd  the 
true  significance  of  statements  contained  in  the  reports  submitted, 
can  render  very  important  service.  Medical  men  have  also  to 
report  on  injuries  sustained  by  persons  assured  against  accident, 
and  to  render  similar  services  to  benefit  societies  ;  also  to  make 
similar  personal  examinations  in  the  case  of  recruits,  emigrants, 
prisoners,  and  candidates  for  employment  in  public  offices. 

Most  insurance  offices  provide  the  medical  examiner  with  printed 

instructions  or  a  printed  list  of  questions,  pi'epared  under  medical 
advice,  or  suggested  by  their  own  experience,  relating  to  the 

applicant's  state  of  health,  his  family  and  personal  history,  his 
occupation  and  habits,  whether  he  has  been  vaccinated,  what 
attacks  of  illness  he  has  undergone,  and  such  other  particulars  as 
are  presumed  to  affect  the  probable  duration  of  his  life. 

Hence  the  duty  of  the  medical  examiner  resolves  itself  into  a 
work  of  inquiry  and  a  work  of  personal  inspection  and  examina- 

tion, respecting  both  of  which  a  few  practical  suggestions  are  hero 
offered. 

1.  The  inquiries  which  the  medical  examiner  is  expected  to 
make  relate  partly  to  the  family,  and  partly  to  the  personal, 
liistory  of  the  applicant.  The  first  class  are  chiefly  directed 
to  ascertain  the  prevalence  of  hereditary  predisposition,  whether  of 
a  favourable  or  unfavourable  character.  As  a  general  rule,  the 
children  of  those  who  die  old  live  to  be  old;  while  the  children  of 
parents  who  die  young  are  short  lived.    The  medical  examiner 
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should,  thereiore,  ascertain  what  age  the  parents  of  the  applicant, 
\   V^^'  attained ;  if  dead,  at  what  age  they  died ;  "and  he snould  extend  this  inquiry  to  brothers  and  sisters.  If  the  answers 
respecting  these  near  relatives  prove  favourable,  it  will  be  unneces- 

sary to  extend  the  inquiry  further ;  but  if  they  have  died  early, 
or  It  they  appear  to  be  subject  to  some  hereditary  malady  seriously attecting  the  duration  of  life,  a  larger  circle  of  relationship  may 
Have  to  be  included.  Having  ascertained  the  ages  of  the  living 
and  deceased  members  ,  of  the  applicant's  family,  the  examiner shou  d  next  inquire  into  the  causes  of  death  *  of  those  deceased 
members  who  have  not  died  of  old  age.  If  one  or  more  have  died 
of  pulmonary  consumption,  asthma,  insanity,  gout,  cancer,  heart 
disease,  or  acute  rheumatism  ;  of  some  well-defiued  scrofulous 
affection  ;  of  apoplexy  or  with  dropsy  at  an  early  age ;  the  fact 
would  have  to  be  iioled  as  more  or  less  affecting  the  value  of  the 
life  ;  and  similar  importance  would  attach  to  the  ascertained  pre- 

valence of  any  of  these  diseases  among  the  living  members  of  the 
applicant's  family. 

The  personal  history  of  the  appHcant  will  comprise  his  age. 
social  relation  (whether  married  or  single),  occupation,  residence, 
and  habits  of  life  ;  whether  he  has  had  small-pox,  or  been  vacci- 

nated, and  the  diseases  to  which  he  has  been  especially  subject. 
Among  the  diseases  or  symptoms  of  disease  to  which  the  greatest 
importance  attaches  may  be  mentioned,  spitting  of  blood  (as 
affording  a  strong  probability  of  cousumption) ;  gout,  acute  rheu- 

matism, bronchitis,  and  asthma  (both  as  liable  to  recur  and  as 
laying  a  foundation  for  serious  organic  changes) ;  dropsy  (as  a 
common  result  and  indication  of  severe  organic  mischief  of  the  im- 

portant internal  organs,  heart,  lungs,  liver,  and  kidney)  ;  inflam- 
mation of  the  lungs  (as  leaving  behind  it  some  unfavourable  change 

in  those  organs,  or  as  being  the  direct  consequence  of  tubercular 
deposit) ;  fits  (as  betraying  serious  lesion  of  the  nervous  system) ; 
rupture  (as  involving  danger  of  strangulation) ;  calculous  disorder 
and  severe  urethral  stricture  (as  obviously  tending  to  shorten  life) ; 
and  the  syphilitic  taint,  especially  if  present  in  a  marked  degree. 

2.  The  personal  examination  will  have  to  be  conducted  with 
greater  or  less  care  or  minuteness  as  the  family  and  personal 
history  have  proved  favourable  or  otherwise.  If  favourable,  a  cur- 

sory insjpection  and  examination  will  suffice  :  and  if  the  applicant 
is  well  formed ;  the  complexion  healthy  ;  the  pulse  regular  and 
equal,  of  fair  force,  and  not  exceeding  70  or  75,  or  falling  much 
below  60  (in  the  female  not  more  than  80) :  and  if  the  breathing 
is  free  and  tranquil,  the  life  may  be  safely  recommended  for 

acceptance.  But  if  the  family  or  personal  history  is  unsatisfac- 
tory ;  if  the  person  is  ill  formed  or  disproportioned,  emaciated  or 

much  the  reverse;  face  pale,  comijlexion  unhealthy,  and  the 

expression  anxious ;  if  the  pulse  exceeds  the  figures  given  above, 

*  A  certificato  of  the  registered  cause  of  death  of  persons  who  have  died 

since  1838,  wlien  the  office  of  the  Begistnvr-Gcneral  was  first  established,  may 
be  obtained  at  Somerset  House  on  the  payment  of  a  small  fee. 
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01-  is  otherwise  abnormal,  and  the  respiration  exceeds  17
  or  18  in 

the  minute,  or  is  unequal  and  irregular ;  and  espec
ially  it  the 

applicant  has  been  attacked  by  any  serious  disease  ;
  a  more  munite 

examination  directed  to  the  state  of  the  nervous  system
,  ot  the 

luncrs.  of  the  heart,  and  of  the  urinary  organs  will  be  r
equired. 

The  chest  should  be  examined  by  percussion  and  auscultat
ion,  ana 

the  urine  tested  for  albumen  or  sugar,  and  excessive  depos
its  ot 

lithates  or  phosphates.  It  is  scarcely  necessary  to  add  that 
 in 

these  examinations  much  must  always  be  left  to  the  discreti
on  ot 

the  medical  examiner.  On  the  one  hand,  it  is  his  duty  to  make 

all  needful  inquiries  and  personal  examinations  ;  but,  on  the  other,
 

to  avoid  all  such  questions  as  savour  rather  of  scientihc  curiosit
y 

than  of  practical  utility. 
To  these  observations  on  the  duties  of  the  medical  examiner 

we  add  a  brief  summary  of  our  knowledge  of  the  influence  ori 

longevity  of  place  of  residence,  change  of  climate,  occupation  and 

habits  of  life,  peculiarity  of  constitution,  hereditary  predisposition, 
and  pre-existing  disease. 

Place  of  residence.— The  principal  facts  that  have  been  as- 
certained respecting  persons  living  within  the  limits  of  their  native 

country  are  the  following  :— 1 .  That  the  inhabitants  of  rural  dis- 
tricts are  longer  lived  than  those  of  towns.  2.  That  large  cities 

are  more  fatal  to  life  than  small  ones.  3.  That  marshes,  low-lying 
districts  on  the  banks  of  rivers,  and  low  spots  on  which  the  waters 

of  higher  lauds  discharge  themselves  are  less  healthy  than  more 

elevated  spots.  4.  That,  of  two  districts  of  equal  elevation,  that 
which  has  a  sandy  or  gravelly  soil  is  healthier  than  that  which 

consists  of  clay  or  rich  alluvium.  5.  That  close,  danip,  and  ill- 
drained  houses  are  peculiarly  fatal  to  life.  Such  considerations  as 

these  ought,  in  extreme  cases,  to  influence  the  examiner  in  selecting 
lives  for  assurance. 

Change  of  climate. — The  removal  from  a  temperate  or  cold 
climate  to  a  hot  one  affects  the  duration  of  life  much  more 

seriously  than  any  change  of  residence  from  one  part  of  a  man's native  country  to  another.  Our  insurance  offices,  accordingly, 
either  refuse  to  assure  lives  at  all  in  extreme  cases,  or  demand 
additions  to  the  usual  premium,  varying  with  the  ascertained  or 
estimated  increase  of  risk.  Eeports  of  the  sickness  and  mor- 

tality of  our  troops  and  seamen  employed  in  different  parts  of 
the  world  furnish  the  best  information  on  this  subject.  From 
them  it  appears  that  while  the  difference  between  low  damp 
situations  and  dry  elevated  ones  prevails  everywhere,  the  risk  to 
life  increases  with  the  temperature,  attaining  its  maximum 
within  the  tropics,  and  falling  to  the  standard  of  England,  or  even 
below  it,  in  cold  or  temperate  regions.  Some  assurance  offices,  act- 

ing on  this  general  principle,  allow  the  assured  to  reside  without 

*  Tlie  spirometer  of  Dr.  Ilutclnnson  was  at  oiio  time  largely  used  iu  our 
insurance  offices,  but  Las  now  fallen  into  disuse.  For  a  description  of  tins 
instrument,  with  directions  for  its  use,  tables  of  reference,  ,and  the  indications 
it  affords,  the  roadi'r  is  referred  to  Hooper's  '  I'bysician's  Vado  Mncuni.' 
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extra  charge  in  any  part  of  the  world  beyond  thirty  decrees  of the  equator,  requiring  from  those  who  take  up  their  abode  within 
these  limits  an  extra  payment,  roughly  proportioned  to  the  addi- tional risk.  

•/  i 

Occupation.— The  occupations  which  shorten  life  are  those 
that  lead  to  excess  in  spirituous  liquors  ;  that  combine  sedentary habits,  or  a  minimum  of  exertion,  with  exposure  to  a  close  and 
heated  atmosphere ;  that  entail  undue  exposure  to  the  weather, 
with  hardships  and  privations ;  that  require  loug  hours  of  work and  a  sacrifice  of  natural  rest ;  that  are  carried  on  amid  irritatino' 
vapours  or  m  clouds  of  dust;  and  those  that  bring  men  into 
contact  with  poisons.  The  employments  which  demand  special 
a.ttention,  as  belonging  to  these  several  heads,  are  the  licensed 
victualler,  potboy,  and  brewers'  drayman ;  compositor,  tailor,  and 
drapers'  assistant ;  soldiers  and  sailors  during  active  warfare ; bakers,  knife  and  needle  grinders,  house-painters,  manufacturerf! 
of  cards  enamelled  with  lead;  and  men  who  work  with  lead,  mer- 

cury, phosi^horus,  or  arsenical  compounds.  One  occupation  not 
easily  brought  under  any  of  these  heads  has  been  shown  to  shorten 
life  without  causing  an  undue  amount  of  sickness — namely,  the 
employment  of  the  butcher. 

The  most  important  of  the  above  employments,  in  its  bearing  on 
life  assurance,  is  that  of  the  licensed  victualler,  whose  life  is  always 
regarded  with  suspicion,  and  even  deemed  uninsurable,  in  the  ab- 

sence of  very  distinct  proof  of  temperate  habits. 
Habits  of  life. — Luxury,  sloth,  dissipation,  and  intemperance 

are  very  fatal  to  life  ;  but  the  last  is  the  only  one  of  which  it  is  easy 
to  obtain  distinct  proof.  When  the  fact  of  intemperance  is  clearly 
established,  it  affords  grounds  for  peremptory  rejection  ;  or  in  the 
case  of  young  adults,  high  premiums  based  on  the  probable  age  at 
death  of  the  intemperate  class. 
Unusual  risk  also  attends  the  assuring  of  persons  living  in  a 

continual  state  of  pecuniary  embarrassment. 
Peculiarity  of  constitution.— Under  this  head  it  will  suffice 

to  notice  the  scrofulous  constitution  ;  the  long  neck,  narrow  chest, 
and  spare  habit  so  common  in  consum2Jtive  patients  ;  and  the  short 
neck,  florid  complexion,  large  chest,  and  tendency  to  corpulency  of 
the  victims  of  apoi^lexy. 

Hereditary  predisposition. — The  most  important  disease 
in  relation  to  life  assurance  is  pulmonary  consumption,  for  it  is  in 
a  peculiar  manner  the  disease  of  grown-up  men,  and  especially 
of  young  men ;  and  there  is  no  doubt  that  it  runs  in  families.  The 
inquiries  of  the  medical  examiner  should,  therefore,  be  specially 
directed  to  discover  traces  of  this  disease  in  the  family  history, 
and  he  should  attach  great  importance  to  the  occurrence  of 
several  deaths  from  this  cause  among  the  nearest  relatives.  Tlie 
irai^ortance  to  be  attached  to  a  consumptive  history  must  be 
understood  to  be  greater  in  young  men  than  in  older  ones.  If  a 
healthy  applicant  has  attained  an  age  of  50  or  upwards,  and 
has  therefore  survived  the  ages  at  which  death  by  consumption 
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is  most  common,  mucli  less  stress  would  be  laid  on  the  family 

history  than  if  (even  though  in  good  health)  he  were  of  the 

earlier  age  at  which  deaths  by  consumption  are  more  frequent. 

Less  importance,  too,  will  attach  to  a  consumptive  family  history 

if  (being  a  male)  the  deaths  from  that  disease  occurred  among 

the  females  of  the  family.  So  also  with  a  small,  quick,  and  fre- 
quent pulse,  for  such  a  pulse  is  in  a  special  manner  the  pulse  of 

pulmonary  consumption,  and  may  be  the  very  first  symptom  to 

show  itself.  An  unequal  or  irregular  pulse,  especially  if  accom- 
panied by  abnormal  sounds,  may  also  be  important  as  indicating 

heart  disease.  Insanity,  gout,  asthma,  urinary  calculus,  heart 
disease,  dropsy,  apoplexy,  and  cancer,  especially  when  they  appear 
to  have  caused  the  death  of  more  than  one  member  of  the  family 
at  an  early  age,  also  merit  serious  attention. 
Pre-existing  disease. — The  medical  examiner  will  have  to 

form  his  own  estimate  of  the  influence  previous  attacks  of  disease 
may  have  had  on  the  health  of  the  applicant  and  the  value  of 
his  life.  As  a  rule,  mild  attacks  of  the  febrile  exanthemata, 
which  occur  chiefly  in  childhood,  and  of  typhus  or  typhoid  fever 

in  the  adult,  do  not  ijermanently  afi'ect  the  value  of  life.  But the  more  severe  attacks  of  those  diseases,  as  well  as  attacks  of 
erysipelas,  gout,  acute  rheumatism,  asthma,  and  consumption 
(which  disease  often  proves  fatal  after  several  distinct  attacks), 

must  be  diS"erently  viewed,  partly  on  account  of  their  liability  to recur.  Among  symptoms,  that  of  sjoitting  of  blood,  taken  as  an 
indication  of  consumption,  is  of  special  importance.  The  expec- 

toration of  a  considerable  quantity  of  vermilion-coloured  blood 
would  always  warrant  the  rejection  of  a  life  ;  but  even  a  scanty 
discharge  of  blood,  whatever  its  colour  or  the  part  from  which  it 
is  alleged  to  come,  must  be  regarded  with  suspicion,  leading  to 
minute  and  careful  examination  of  the  chest.  The  discharge  of  a 
large  quantity  of  dark-coloured  blood  by  vomiting  is  also  important 
as  a  symptom  of  diseased  liver.  Inflammation  or  other  severe  dis- 

ease of  the  lungs,  or  repeated  attacks  of  bronchitis,  figuring  in  the 
previous  history  of  the  applicant,  would  also  lead  to  a  careful 
examination  of  the  chest,  for  these  diseases  are  important  in  them- 

selves, and  may  be  the  result  of  tubercular  deposit,  or  lay  the 
foundation  for  fatal  disease  of  the  heart. 

If  the  applicaut's  family  and  personal  history,  and  existing state  of  health,  prove  favourable,  his  life  would  be  recommended 
for  assurance  on  ordinary  terms ;  but,  if  unfavourable,  the  some- 

what difficult  question  arises,  whether  the  life  should  be  alto- 
gether rejected,  or  accepted  with  a  greater  or  less  addition  to 

the  ordinary  premium,  or  (what  amounts  to  the  same  thing)  ou 
payment  of  the  premium  required  for  a  healthy  person  of  a 
more  advanced  age.  Such  adjustments  can  only  ba  safely  made 
under  the  advice  of  well-informed  and  experienced  medical  men. 
That  the  practical  results  so  attained  are  satisfactory  may  be 
inferred  from  the  experience  of  the  Eagle  Insurance  Office,  as  set 
forth  by  their  actuary,  Mr.  George  Humphreys.    It  appears  that 
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aa  average  addition  of  7  years  for  applicants  whose  personal 
or  family  history  shows  a  liability  to  diseases  of  the  organs  of respiration,  or  to  heart  disease,  has  proved  sufficient,  and  that 
the  same  addition  has  sufficed  for  such  persons  of  intemperate habits  as  have  not  seriously  suffered  from  them  ;  also  tliat  an 
addition  of  6  years  has  sufficed  for  suspicious  family  history  and 
obesity,  4  for  gout,  and  3  for  hernia.  It  should,  however,  be 
borne  in  mmd  that  these  are  average  additions,  and  that  the 
number  of  years  added  is  greater  as  the  apjjlicant  is  younger. 
Thus,  if  we  take  one  cause  of  addition  with  another,  the  figures 
for  successive  decades,  beginning  with  that  of  20,  were  9,  8,  6, 
5,  4,  3,  and  3.  As  a  general  rule,  the  more  advauced  ages, 
demanding  as  they  do  a  higher  premium,  require  a  smaller  addi- 

tion of  years. 
But  the  medical  examiner  may  be  required  to  give  adviee 

respecting  proposals  for  insurance  on  unsound  lives  for  short 
periods,  and  to  suggest  the  terms  on  which  they  ought  to  be 
effected ;  for  it  may  be  of  the  utmost  importance  to  effect  an 
insurance  for  one  or  two  years  on  a  life  which  must  be  rejected  if 
offered  for  a  longer  term.  A  young  person,  for  instance,  who  has 
already  had  symjitoms  of  pulmonary  consumption,  and  whose 
chest  has  been  ascertained  to  be  unsound,  may  desire  to  insure  his 
life  for  one  year,  and  the  examiner  may  have  to  report  on  the 
exiDcdiency  of  undertaking  the  risk,  in  which  case  he  would  be 

guided  by  some  such  considerations  as  the  following  : — Pulmonary 
consumption  may  prove  fatal  after  several  attacks,  and  in  any  one 
of  a  long  series  of  years,  and  the  chances  against  an  attack  of  the 
disease  falling  in  any  particular  year  are  considerable ;  and  even 
should  it  occur  in  the  year  covered  by  the  assurance,  there  is  the 
favourable  chance  of  its  commencing  at  a  late  period  of  the  year, 
and  either  not  proving  fatal  within  the  year,  or  (as  the  disease  in 
its  fatal  attack  has  an  average  duration  of  nearly  two  years)  not 
having  a  fatal  issue  till  long  after  the  jseriod  covered  by  the  policy 
has  run  out.  There  is  a,lso  the  further  chance  that  the  attack  is 
one  from  which  the  patient  will  recover.  Similar  reasonings  apply 
to  other  severe  diseases,  and,  with  little  modification,  to  the 
assurance  of  all  unsound  lives.  On  this  branch  of  the  subject,  too, 
it  is  not  iDOSsible  to  lay  down  any  precise  rules.  To  form  a  right 
decision  large  professional  knowledge  must  be  combined  with  sound 

judgment. In  the  case  of  applicants  with  a  consumptive  history,  and 

especially  in  that  of  young  adults,  an  arrangement  by  which  the 
whole  premium  would  be  paid  in  ten,  or  even  in  seven  years,  is  to 

be  greatly  commended. 
There  are  many  questions  bearing  on  the  acceptance  or  rejection 

of  applicants  for  life  assurance,  which  can  be  fully  discussed  only 

in  books  wholly  devoted  to  that  subject,*  or  in  such  learned  works 

•  Such  as  Brinton's  'Medical  Selection  of  Lives  for  Assurance,' or 

king's  '  Medical  Adviser  in  Life  Assurance.' 
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as  Walfoi-d's  '  Insurance  Cyclopedia.'  But  some  points  of  practical 
importance  may  be  noticed  with  advantage  in  such  brief  summaries 
as  those  which  follow,  in  which  some  leading  facts  and  numerical 
details  are  set  forth  under  distinct  heads. 

Pulmonary  eonsumptiori — a  disease  apt  to  be  concealed 
under  such  words  as  asthma,  bronchitis,  pneumonia,  frequent  colds, 

and  habitual  cough;  and,  as  a  cause  of  death,  under  "death  in 
childbed."    Fistula  in  ano  justifies  a  suspicion  of  it,  and  a  small, 
quick,  frequent  pulse,  spitting  of  blood,  and  unusual  liability  to 
attacks  of  cold,  indigestion,  and  diarrhcsa,  are  among  its  most 
common  antecedents.    It  is  an  hereditary  malady,  more  so  in 
females  than  in  males,  and  variously  estimated  as  showing  itself 
in  from  2-5  to  60  per  cent,  of  descendants  aud  near  relatives.  The 
class  of  tubercular  diseases  to  which  it  belongs  causes  little  less 

I  than  one-seventh  of  all  the  deaths  in  England  and  Wales,  of  both 
1   sexes  and  all  ages,  and  consumption  itself  nearly  one-ninth.  In 
i   England,  females  of  all  ages  are  somewhat  more  liable  to  con- 
:   sumption  than  males  ;  but,  after  15,  somewhat  less  so,  and  they 
;   die  earlier.    In  London  they  are  less  liable  to  consumption  than 
!   males  : — at  all  ages  in  the  ratio  of  98  to  117  ;  above  1-5,  in  that  of 
i  162  to  213  ;  above  20,  in  that  of  157  to  211 ;  and  they  attain  their 
I   maximum  mortality  later. 
I  Cancer. — Females  are  more  liable  to  this  disease  than  males  in 

the  ratio  of  222  to  117  ;  and  they  attain  their  maximum  mortality 
earlier.  The  hereditary  tendency  to  cancer  has  been  variously  esti- 

mated at  from  20  to  30  per  cent. 
Gout. — The  mortality  from  this  disease  is  small  in  men,  and 

I  still  smaller  in  women.  The  hereditary  tendency  is  estimated  at 
50  per  cent. 

Acute  rheumatism.— The  liability  to  this  disease  is  nearly 
equal  in  the  two  sexes,  aud  the  maximum  mortality  occurs  in  both 
in  the  decade  ending  at  25.    It  is  not  the  direct  cause  of  many 
deaths,  but  is  apt  to  recur;  and  it  lays  the  foundation  of  heart 

i  disease.   Its  hereditary  tendency  has  been  estimated  at  30  per  cent, 
i      Heart  disease. — Females  are  somewhat  more  liable  to  heart 

disease  than  males,  the  increased  liability  showing  itself  chiefly 
after  50  years  of  age.    Diseases  of  the  heart  (aneurism  excluded) 

1  occasion  about  1  m  20  of  the  deaths  in  England  at  all  ages. 

[   _  Asthma.— There  are  more  fatal  cases  of  asthma  in^m'en  than in  women.    It  causes  1  per  cent,  of  the  total  deaths  of  males  a^-ed 
3.D  to  45,  and  the  maximum  mortality  is  attained  in  the  decade 

i  endmg  at  65  years  of  age.    It  is  never  so  high  as  2|  per  cent. 
Bronchitis.— This  disease  is  somewhat  more  fatal  to  females 

than  to  males,  and  occasions  9  per  cent,  of  the  mortality  at  all 
ages.  The  death-rate  from  this  disease,  which  is  nearly  8  per  cent 
nnder  15,  but  only  1  per  cent,  in  the  interval  from  15  to  25* 
increases  m  the  following  decades  as  the  numbers  2,  5, 10, 17,  and  le' Insanity.— This  causes  a  somewhat  higher  mortality  in  women than  in  men ;  but  in  both  sexes  a  small  portion  (less  than  a  half 
per  cent.)  of  the  total  mortality.   The  highest  proportion  of  deaths 
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(0"41  in  men,  and  0"55  in  women)  occurs  in  the  decade  ending  at 65.  Its  hereditary  force  lias  been  varionsly  estimated  as  16  and 
57  per  cent.,  and  it  is  believed  to  be  much  greater  in  the  higher 
than  in  the  lower  classes. 

Nervous  disorders. — These  cause  a  somewhat  higher  mor- 
tality in  males  than  in  females,  and  about  one-eighth  of  the  entire 

mortality  at  all  ages.  Apoplexy  and  paralysis  are  the  special 
causes  of  most  interest  in  reference  to  life  assurance. 

Apoplexy. — This  disease  is  more  fatal  to  females  than  to  males 
in  the  proportion  of  about  2-1'  to  21.  The  death-rate,  which  is  about 
1  per  cent,  for  the  decade  ending  at  25,  increases  as  the  figures  Itj, 
2^,  4,  51,  and  5  in  the  succeeding  decades,  the  greatest  mortality 
being  in  the  ten  years  ending  65. 

Paralysis. — The  death-rate  for  this  cause  is  also  somewhat 
higher  (24  to  22)  in  females  than  in  males,  but  the  excess  shows 
itself  chiefiy  after  60.  The  mortality,  which  is  insignificant  for 
the  ten  years  ending  25,  increases  for  the  succeeding  decades  as  the 

figures  1,  3,  3|,  5,  and  7.* 
On  the  purely  legal  bearings  of  the  subject  of  life  assurance 

little  need  be  said.  It  is  obvious  that  the  contract  entered  into 

in  a  policy  of  insurance  may  be  rendei'ed  void  by  any  intentional 
concealment  or  omission  of  such  particulars  of  the  previous  health 
or  habits  of  the  applicant  as,  if  known,  must  have  caused  the  life 
to  be  rejected,  or  accepted  only  on  more  onerous  terms ;  also  by 
omitting  to  name  the  medical  men  who  have  attended  him  in  any 
serious  illnesses.  But  even  where  there  has  been  no  fraudulent 

concealment,  questions  have  been  raised  as  to  the  tendency  of  par- 
ticular diseases,  such  as  indigestion,  gout,  or  mental  unsoundness  ; 

of  accidental  injuries,  such  as  fractures,  and  of  particular  habits, 
such  as  smoking  and  opium-eating,  to  shorten  life.  On  all  such 
questions  there  is  much  room  for  difference  of  opinion  among  even 
well-informed  medical  men. 

The  definite  questions  now  commonly  prepared  for  the  guidance 
of  the  medical  examiner,  and  the  experience  of  the  insurance  offices 

of  the  difficulty  of  obtaining  a  verdict  in  their  favour,  except  in 

cases  of  undoubted  fraud,  tend  greatly  to  limit  the  number  of 

actions  at  law,  and  to  deprive  this  subject  of  some  legal  interest 

which  it  formerly  possessed.  But  its  importance  in  every  other 

point  of  view,  and  the  value  of  the  services  of  the  medical  examiner 
and  referee,  are  increasing  with  the  growing  appreciation  of  the 

value  of  the  assurance  of  life  and  health,  and  the  consequent  exten- 
sion of  the  practice  of  insurance.f 

*  The  figures  iu  the  foregoiug  statements  are  the  ratios  boruo  by  deaths 
from  the  several  diseases  at  the  several  ages  to  the  total  deaths  at  those  ages 

from  all  caiises.  The  figures  themselves  are  coutained  iu  the  table  at  p.  14-1  of 
the  24th  Aunual  Report  of  the  Eogistrar-Geueral  for  the  year  1871. 

t  Ou  the  medico-legal  aspects  of  life  assurauco,  see  Dr.  Siovekiug's  eighth 
chapter;  also  'Treatise  upou  tlie  Law  of  Life  Assurance,'  by  C.  J.  Buuyou, 
M.A.,  aud  Walford's  'lusuranco  OyclopMdia,' passim. 
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FEIGNED  DISEASES. 

Diseases  and  disabilities  are  feigned,  and  mutilations  self- 
inflicted,  from  a  great  variety  of  motives :  the  soldier  or  sailor  to 

escape  from  duty,  or  to  obtain  his  discharge ;  the  mendicant  to 

a'.'oid  labour,  obtain  parochial  relief,  or  impose  on  private  benevo- 
lence ;  the  prisoner  to  escape  labour,  gain  access  to  the  infirmary, 

obtain  his  discharge,  escape  punishment,  or  occasion  trouble ;  and 
un  accused  person  to  move  the  Court  to  compassion,  and  so  obtain 
a  mitigation  of  sentence.  They  are  also  assumed  with  a  view  of 
defrauding  benefit  societies;  procuring  the  comforts  of  an  hospital: 
obtaining  compensation  for  some  pretended  injury;  and  there  are 
persons,  particularly  young  unmarried  females,  who,  without  hope 
of  gain,  feign  diseases  in  order  to  excite  public  interest  and  curi- 

osity, or  private  sympathy. 
Diseases  are  most  feigned  by  those  who  congregate  most :  as 

soldiers,  sailors,  prisoners,  beggars,  and  boys  and  girls  at  school. 
The  best  school  for  feigned  diseases  is  the  army ;  and  Fodere, 
speaking  of  the  time  when  the  conscription  was  in  full  force  in 

France,  says  that  malingering  "  was  brought  to  such  perfection 
as  to  render  it  as  difficult  to  detect  a  feigned  disease  as  to  cure  a 

real  one." 
Feigned  diseases  may  be  said  to  be  of  two  kinds — facti- 

tious, or  those  which  the  malingerer  contrives  to  produce,  and 
fictitious,  or  those  which  he  alleges  that  he  suffers  from.  To 
the  first  class  belong  external  injuries,  defects,  and  diseases  (frac- 

tures, dislocations,  bruises,  wounds,  ulcers,  supijrficial  inflamma- 
tion, discharges,  tumours,  malformations,  &c.) ;  to  the  second 

class,  diseases  consisting  for  the  most  part  of  groups  of  symptoms 
from  which  the  malingerer  pretends  to  be  suffering — of  such  com- 

paratively simple  maladies  as  spasms,  convulsions,  and  palsies, 
neuralgia  and  rheumatism,  defects  of  the  senses,  and  loss  of  sensa- 

tion, or  such  complicated  maladies  as  fever,  consumption,  and 
epilepsy.  For  the  production  of  factitious  injuries,  defects,  and 
diseases,  the  malingerer  resorts  to  many  devices — to  force  (as  when 
prisoners  place  their  limbs  under  machines  or  locomotives);  to 
injection  of  air,  ligatures,  and  pressure,  to  pads  and  the  swallowing 
of  efi'ervescing  mixtures,  to  occasion  various  forms  of  tumour ;  to the  use  of  various  irritating  substances  to  create  and  maintain 
sores  and  diseases  of  the  eye;  to  colouring  matters  to  imitate 
bruises  ;  to  the  viscera  of  animals,  and  sponge  dipped  in  colouring 
matter,  to  counterfeit  various  forms  of  prolapsus  and  malignant 
maladies;  to  soap-pills  for  the  production  of  diarrhoea;  to  punc- 

ture of  the  gums  for  discharges  of  blood ;  and  so  on. 
The  malingerer,  when  he  pretends  to  be  sufieriug  from  diseases 

characterised  by  groups  of  symptoms,  relies  in  part  on  simple 
assertion,  in  part  on  the  imitation  of  such  symptoms  as  are 
obvioiis  to  the  senses,  in  respect  of  which  he  resorts  to  the  several 
expedients  just  specified.  The  symptoms  which  depend  upon  his 
own  description  or  simple  allegation,  such  as  blindness  or  deafness, 
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neuralgia  or  rheumatism,  are  often  asserted  with  wonderful  per- 
severance and  obstmacy,  and  in  spite  of  proceedings  eminently calculated  to  deter  and  weary  him. 

In  former  editions  of  this  work  this  subject,  in  both  its  aspects ot  malingering  and  detection,  was  treated  in  considerable  detail. 
Jiut  though  it  may  sometimes  happen  that  the  services  of  the 
medical  man  are  required  in  the  police-court  or  at  sessions  to 
examine  a  malingerer  under  trial,  assuming  a  condition,  such  as 
palsy,  calculated  to  move  the  Court  to  pity,  the  duty  of  dealing  with 
malingerers  and  their  pretences  devolves  chiefly  on  medical  officers 
of  the  army  and  navy,  and  prison  officials,  who  may  be  expected  to 
seek  instruction  from  treatises  written  specially  on  this  subject. 
In  this  work,  therefore,  we  content  ourselves  with  suggesting 
certain  rules  for  the  examination  of  malingerers,  with  such  obsei" vations  as  naturally  suggest  themselves  in  connection  with  them. 
We  may  add  that  several  feigned  diseases  and  conditions  will  be 
found  discussed  in  other  parts  of  this  work,  under  the  head  of 
Pregnancy,  Abortion,  Unsoundness  of  Mind,  Wounds,  and  Poisons. 

EULES  FOR  THE  DETECTION  OP  lEIGNED  AND 
EAOTITIOUS  DISEASES. 

1.  Inquire  after  motives  for  deception.  Will  the  suspected 
person,  by  imposition,  gain  anything  he  desires,  or  escape  anything 
he  dreads  ?  It  should,  however,  be  borne  in  mind  that  both  men 
and  women  feign  diseases  from  other  motives  than  those  of  gain  or 
personal  advantage ;  and  that  there  may  be  so  complete  an  absence 
of  all  discoverable  motive  as  to  force  us  to  believe  in  the  existence 

of  a  moral  insanity  disjjlaying  itself  in  this  way. 
2.  Inquire  into  the  previous  history  of  the  patient,  and 

the  character  he  bears  among  his  comrades  or  companions;  and 
whether  he  has  been  previously  noted  for  dishonesty  and  deception. 
But  let  it  not  be  forgotten  that  men  who  have  for  years  borne  the 
best  characters,  and  conducted  themselves  with  propriety,  have  been 
convicted  of  malingering. 

o.  When  the  assumed  disease  is  external  and  obvious  to  the 

senses,  make  a  minute  and  careful  examination  both  by  eye  and 
hand.  When  there  is  a  suspicion  of  the  use  of  some  irritating 
substance,  inspect  the  part  narrowly  with  the  lens,  search  the 
]iockets,  boxes,  or  bed  of  the  suspected  party,  and,  if  necessary, 
isolate  him  so  as  to  deprive  him  of  the  assistance  of  others,  and  of 
his  means  of  deception.  Examine  substances  alleged  to  have  been 

discharged,  if  necessary  by  the  microscope  or  by  chemical  tests. 
In  cases  of  rigidity,  ankylosis,  or  deformity,  jDlace  the  suspected 

person  under  the  inflnence  of  opium  or  chloroform. 
4.  When  some  defect,  or  disability  not  obvious  to  the  senses,  but 

depending  on  the  assertion  of  the  person  himself,  as  pain,  blindness, 

deafness,  &c.,  is  supposed  to  be  assumed,  try  to  take  him  by  sur- 

prise. Assumed  deafness,  for  instance,  should  be  tested  by  sudden 

noises,  speaking  sharply  to  the  suspected  person  on  his  being 
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roused  from  sleep,  or  when  his  self-control  has  been  impaired  by 
opium  or  chloroform. 

5.  In  cases  of  feigned  diseases,  i^roperly  so  called,  we  must  in- 
quire minutely  into  the  history  and  alleged  causes,  and  compare 

the  symptoms  present  with  the  best  descriptions  of  the  real  disease. 
6.  The  suspected  person  should  be  visited  at  times  when  he  does 

not  expect  to  be  seen ;  be  watched  by  those  whom  he  is  not  likely  ̂ 
to  suspect;  and  be  misled  into  the  assumption  of  symptoms  foreign 
to  the  malady  he  is  simulating.  By  concealing  his  suspicions, 
and  foretelling  the  advent  of  symptoms  which  do  not  belong  to 
the  assumed  disease,  the  medical  man  may  lead  the  malingerer  to 
betray  himself. 

7.  Ascertain  whether  the  suspected  person  makes  use  of  the 
medicines  and  measures  prescribed  for  his  relief. 

8.  In  the  treatment  of  suspicious  cases,  no  measures  ought  to  be 
employed  which  would  not  be  justifiable  if  the  disease  were  real. 
But  when  there  is  strong  ground  for  suspicion,  low  diet,  isolation, 
and  nauseous  medicines  may  be  resorted  to.  When  the  disease 
supposed  to  be  assumed  is  not  dangerous  {e.g.,  spasmodic  twitch- 
ings  of  the  muscles),  it  should  be  treated  with  indifference,  and 
as  not  requiring  medical  treatment.  Persons  wantonly  abstaining 
from  food  generally  desist  if  allusion  is  made,  in  their  hearing,  to 
cases  of  prolonged  abstinence,  and  if  the  alternative  of  savoui-y 
food  or  the  stomach-pump  is  submitted;  and  refusal  to  take  exercise 
may  be  met  by  striking  off  the  best  meal  of  the  day,  as  unnecessary 
in  such  cases.  Impostors  may  be  caused  to  desist  by  treating 
their  several  symptoms  in  detail.  A  convict  professed  excruciating 
headache,  offensive  discharge  from  the  ear,  palsy  of  an  arm,  and 
weakness  of  the  legs.  The  pain  in  the  head  was  met  by  the  quiet 
of  a  solitary  cell;  a  fragment  of  blotting-paper  was  placed  in  the 
ear,  which  was  covered  with  adhesive  plaster,  so  that  the  nature 
of  the  discharge  might  be  ascertained.  The  dropped  hand  was 
supported  by  a  splint,  and  the  extensor  muscles  strengthened  by 
sharp  electric  shocks.  His  diet  was  proportioued  to  the  exercise 
he  could  contrive  to  take.  Under  this  treatment  he  improved 
daily.  There  was  no  offensive  discharge  from  the  ear.  In  three 
weeks  he  was  strong  enough  to  attempt  an  escape  from  prison,  in 
which  attempt  he  displayed  great  strength  and  activity. 

Closely  connected  with  this  subject  is  that  of  disqualifying 
diseases.  It  is  chiefly  interesting  to  military  and  naval  surgeons"; but  the  services  of  the  medical  man  are  occasionally  required  in civil  cases. 

_  Under  this  head  of  disqualifying  diseases  or  defects,  one 
IS  of  considerable  importance,  especially  to  railway  managers— 
namely,  colour-blindness— for  issues  of  the  gravest  kind  may 
depend  on  the  ability  of  a  railway  official  to  interpret  colour  signals 
correctly.  This  defect  is  more  common  among  males  than  females. 
The  percentage  of  colour-blind  males  is  variously  stated  at  front 
2;87  per  cent.  (Fontenoy)  to  6  6  per  cent.  (Donders).  There  are  two 
kinds  of  colour-blindness— red-green,  and  blue-yellow,  of  which 

I.  2 
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the  former  is  more  common  and  also  more  important,  as  red  and 
gree^i  are  the  colours  employed  tor  signals  on  railways  knd  at  sea ihe  method  of  testing  most  relied  on  is  that  recommended  by Holmgren,  of  Upsala.  ^ 

Skeins  of  coloured  wool  are  placed  before  the  individual  and  he :s  reqiiired  to  match  those  of  the-  same  colour.    First  he  Is  asked 
^  f""  ;^l^ei'i  from  a  number  of  coloured  skeins placed  before  hmi.    If  he  does  so  correctly  his  colour  sense  is 1101  tUBjl. 

rr.^!  ^  P^^'Ple  skein  is  given  him,  and  he  is  required  to match  this.  If  he  matches  it  with  blue  or  violet,  as  well  as  purple, he  is  red-blind;  if  with  green  or  grey,  he  is  green-blind;  if  with red  or  orange,  he  is  blue-blind.  Further,  he  may  be  given  a  red skein  and  asked  to  match  it.  If  red-blind  he  will  match  it  with 
green  and  brown;  shades  darker  than  the  pattern;  if  green-blind, iie  will  match  it  with  green  and  brown  shades  brighter  than  the 
pattern.* A  medical  examiner  may  also  be  directed  to  ascertain  whether  a 
person  is  fit  to  serve  on  a.  jury,  or  to  attend  as  a  witness ;  whether  he 
IS  competent  to  take  on  him  certain  offices  or  duties ;  or  whether  he 
can  bear  hard  labour,  or  other  sevci-e  punishment.  He  may  also 
iiave  to  ascertain  the  state  of  health  of  children  presenting  them- 

selves for  admission  into  public  schools.  In  this  case,  as  in°that  of recruits,  and  of  ]iersons  desirous  of  insuring  their  lives,  attempts 
are  made  to  represent  the  health  as  better  than  it  really  is,  and  to 
conceal  defects  and  diseases  actually  existing. 

The  subject  of  disqualification  in  civil  and  criminal  cases  scarcely 
requires,  or  admits  of,  any  precise  rules ;  and  disqualification  for 
military  service  is  treated  in  works  which  the  military  surgeon 
is  required  to  possess.  The  foregoing  observations  on  feigned  and 
factitious  maladies  apply  to  malingerers  in  the  army  and  skulkers 
in  the  navy  no  less  than  to  impostors  in  civil  life. 

*  Seo  Examiuatiou  for  Colour-Blimlness,  by  Prof.  Swaiizv :  'Brit-  Med 
Journ.,'  October  4,  1879.  j  ■  ■ 
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UJNTSOUNDNESS  OF  MIND. 

Tuis  is  a  subject  on  which  medical  men  are  often  required  to  give 
evidence.  A  man  makes  a  will ;  its  validity  is  disputed  ;  was  the 
testator,  when  he  made  it,  in  full  possession  of  his  faculties  ? 
Another  squanders  his  property,  or  is  accused  of  so  doing ;  is  he 
competent  to  manage  his  affairs?  A  third  contracts  an  unsuitable 
marriage ;  could  he  give  a  valid  consent  to  the  contract  ?  A 
criminal,  or  person  under  accusation,  makes  a  confession ;  was  his 
mind  sound  at  the  time  ?  An  act  of  great  atrocity  is  committed  ; 
was  the  perpetrator  responsible  for  his  act  ?  A  criminal  is  sup- 

posed to  feign  insanity  that  he  may  escape  punishment;  is  he 
really  of  unsound  mind  ?  That  these  questions  are  of  frequent 
occurrence  may  be  inferred  from  the  fact  that  the  number  of 
persons  known  to  be  of  unsound  mind  in  England  and  Wales,  and 

returned  as  "  Lunatics,  Idiots,  &c.,"  exceeded  73,000  on  the  1st  of 
January  1881,  when  it  was  increasing  at  the  rate  of  over  1000 
a  year.  Compared  with  the  population  at  the  same  date  these 

figures  for  1881  yield  the  proportion  of  28'06  per  cent. 
The  medical  man  may  be  summoned  to  give  evidence  in  any  of 

our  courts  of  law,  civil,  criminal,  or  ecclesiastical;  before  com- 
missions technically  designated  de  lunatico  inquirendo ;  and,  in  the 

case  of  pauper  lunatics,  before  a  magistrate.  He  may  also  be 
called  upon  to  sign  certificates  of  unsoundness  at  the  instance  of 
private  persons,  with  a  view  to  provide  for  the  safe  custody  and 
proper  treatment  of  those  in  whom  they  are  interested. 

All  inquiries  into  the  state  of  the  mind  are  surrounded  by 
peculiar  difficulties— difficulties  inherent  in  the  subject  itself,  or 
created  by  the  requirements  of  the  law,  and  by  public  feeling  and prejudice.  The  difficulties  of  the  first  order  arise  out  of  tho 
original  individual  character  of  the  mind,  the  degree  in  which  it 
may  have  been  developed  by  instruction  and  education,  and  the 
guidance  and  restraint  to  which  it  may  have  been  subjected. 
Other  difficulties  inherent  in  the  subject  take  tlieir  rise  in  the 
purely  inferential  character  of  our  knowledge  of  the  mind,  in  the 
inapplicability  to  it  of  the  method  of  experiment,  in  the  want  of 
any  recognised  standard  of  sanity,  and  the  consequent  necessity of  erecting  our  own  mental  experience  into  a  standard  for  the 
minds  of  others.  Minds  thus  differing  in  original  power,  and  in 
accjuired  knowledge  and  habits,  are  variously  affected  by  the  samo 
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physical  and  moral  causes,  and  subject  to  many  distinct  forms  of disease,  displaying  themselves  in  language  and  acts  the  most 
varied.  Some  part  of  the  difficulty  that  surrounds  this  subject IS  also  to  be  traced  to  the  undue  importance  formerly  given,  in metaphysical  treatises,  to  the  higher  faculties  of  the  mind 
Keason  and  imagination  were  put  so  prominently  forward,  and  the 
emotions  and  passions  made  to  play  so  subordinate  a  part,  that soundness  and  unsoundness  of  mind  came  to  be  regarded  as  almost 
synonymous  with  a  sound  or  erring  reason  ;  imagination  had  to 
bear  all  the  blame  of  misleading  the  judgment ;  and  delusion became  the  favourite  and  sole  test  of  insanity. 
A  more  simple  and  practical  theory  of  the  mind,  recognising 

several  distinct  faculties  (not  reason  and  imagination  only,  but 
emotions  and  passions  also),  has  now  taken*  the  place  of  these 
narrow  speculations.  Separate  faculties,  originally  of  different 
power  in  different  persons,  more  or  less  improved  by  instruction and  education,  under  greater  or  less  restraint  from  without  or 
within,  subject  to  different  degrees  of  excitement  from  causes  acting 
within  the  body  or  external  to  it,  uniting  to  form  one  mind,  is  the 
theory  that  agrees  best  with  reason  and  experience,  offers  the 
readiest  explanation  of  the  infinite  variety  of  character,  the  endless 
diversities  of  opinion,  and  the  strange  eccentricities  of  conduct  pre- 

vailing among  mankind.  It  is  also  most  in  harmony  with  what 
we  linow  of  the  unsound  mind. 

The  second  class  of  difficulties,  or  those  due  to  legal  require- 
ments, originate  in  part  from  the  lawyer's  inexperience  of  the  un- 

sound mind,  the  narrow  views  handed  down  to  him,  and  the  selec- 
tion of  tests  impossible  of  application ;  also  in  part  from  his  looking 

at  the  whole  question  mainly  as  it  affects  individual  liberty,  or  the 
safety  of  the  State. 

The  difficulties  of  the  third  class,  or  those  that  arise  out  of  the 

state  of  public  feeling,  are  partly  political  and  partly  religious- 
political,  inasmuch  as  the  views  expressed  with  respect  to  persons 
of  unsound  mind  are  regarded,  not  as  they  are  true  or  false,  but  as 
they  are  thought  to  affect  the  safety  and  well-being  of  society ; 
religious,  because,  being  deeply  impressed  with  the  fallen  and  sinful 
nature  of  man,  the  most  estimable  persons  are  ever  ready  to  trace 
strange  thoughts  and  revolting  acts  to  that  original  taint  rather 
than  to  disease. 

We  must  premise  that  it  is  not  possible  to  frame  a  single  defini- 
tion of  the  unsound  mind,  or  to  present  a  just  view  of  it  in  one 

description :  for  mental  unsoundness  assumes  many  shapes, 
necessitating  many  divisions  and  subdivisions,  with  a  correspond- 

ing nomenclature.  In  framing  these  we  shall  ado]>t,  as  far  as 
practicable,  the  divisions  and  names  sanctioned  by  legal  usage. 

"Where  the  law  defines  with  precision  the  meaning  of  terms,  those 
terms  will  be  preferred  ;  but  where  it  has  failed  to  do  so,  those  will 
be  employed  wliich  have  been  accepted  by  the  best  medical 
authorities. 

In  the  search  after  apiDropriate  terms,  we  first  encounter  the 
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words  "mad"  and  ̂ 'insane,"  applied  to  the  person  affected; 

"  madness  "  and  "  insanity,"  to  the  state  of  the  sufferer.  These 

terms  might  be  at  once  adopted  if  they  were  commonly  used  as  the 

exact  opposites  of  the  words  "  sane  "  and  "  sanity."  Uut  as  they  are 
generally  employed  in  a  restricted  sense,  and  apply  chieHy  to  such 
deviations  from  the  healthy  state  of  the  mind  as  consist  in  excessive 

activity,  and  rarely,  if  ever,  to  those  characterised  by  deficient 

energy,  original  or  acquired,  we  must  seek  for  terras  to  which  we 

may  attach  a  more  precise  meaning.  Such  are  "unsoundness  of 

mind  "applied  to  the  condition  of  the  mind  itself,  and  "  non  compos 
mentis  "  to  the  person  whose  mind  is  affected. 

But  of  these  terms,  the  first,  "  unsoundness  of  mind,"  is  not 
free  from  objection  ;  for  in  the  Portsmouth  case  Lord  Eldon  spoke  of 
it  as  requiring  to  be  distinguished  both  from  idiocy  and  lunacy ; 
and  in  many  statutes  it  is  found  associated  with  the  words 

"idiot  "and  "lunatic;"  and  Cockburn,  O.J.,*  took  the  authors 
of  the  new  Criminal  Code  to  task  for  including  imbecility  under 
insanity.  Unsoundness  of  mind,  then,  is  better  than  any  other 
phrase  in  common  use,  and  is  placed  at  the  head  of  this  chapter. 
But  non  compos  mentis,  ajDplied  to  persons  of  unsound  mind, 
having  been  more  consistently  used  by  legal  authorities,  is  to  be 
preferred  to  all  others. 
We  must  next  inquire  what  the  law  includes  under  this  term, 

non  compos  mentis,  what  forms  of  unsoundness  it  recognises,  and 
how  far  it  consists  with  our  knowledge  as  medical  men  to  adopt 
a  classification  in  accordance  with  it. 

The  common  law  of  England  originally  included  under  this  term 
only  two  forms,  idiocy  and  lunacy,  but  the  highest  legal  authorities 
long  since  saw  the  necessity  of  more  minute  subdivision.  Thus 

Lord  Coke  recognised  four  sorts  of  non  compos  mentis  : — "  1.  Icliota, 
which  from  his  nativity  by  a  perjDetual  infirmity  is  non  compos 
mentis.  2.  He  that  by  sickness,  grief,  or  other  accident  wholly 
loseth  his  memory  and  understanding.  8.  A  lunatic  that  hath 
sometimes  his  understanding,  and  sometimes  not,  aliquanclo  cjauclet 
hicidis  intervallis,  and  therefore  he  is  called  non  compos  mentis  so 
long  as  he  hath  not  understanding.  Lastly,  he  that  by  his  own 
vicious  act  for  a  time  depriveth  himself  of  his  memory  and  under- 

standing, as  he  that  is  drunken." 
Here  we  have  distinctly  recognised  the  three  forms,  idiocy, 

dementia,  and  lunacy,  of  which  the  first  two  are  well  defined 
and  admit  of  being  used  both  by  lawyers  and  doctors  in  the  work 
of  classification.  The  term  lunacy  is  objectionable,  as  implying 
only  that  form  of  mania  which  is  characterised  by  lucid  intervals. 

Lord  Hale,  by  recognising  a  distinction  between  general,  or  total, 
and  partial  unsoundness,  justifies  the  separation  of  monomania 
from  mania.  We  have  good  legal  authority,  therefore,  for  four 
forms  of  unsoundness— idiocy,  dementia,  mania,  and  monomania. 

These  four  states,  taken  as  varieties  recognised  by  the  law,  may 
*  '  Letter  on  the  Criiuiual  Cude  (ludictable)  Offences  Bill,'  Juue  1(5  1879 
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thVfoCfn^iM^°  reasonable  and  useful  classification  by  adding, 

^SnlraS -0  ̂sLed^ 

i&dt=j-f=^^^ 

WcteHsTd  ^ania,  or  J,'entardisonle nff  V-       V  Of  depression,  includincr 
not  affections  of  tbe  intellect  only,  but  those  also  of  the  emotiJus' 

Sinchlh-;'  r  P^^^^'^l  ̂ soundness  ;  and melancholia,  including  disorders  characterised  by,  and  sprin-iuo- 
from,  mental  pain  or  depression.  ^  

"Prin^m^ 
This  classification,  like  all  that  have  been  attempted  of  the symptomatology  ot  mental  disorders,  is  more  or  less  ai-tificial,  and IS  to  be  regarded  merely  as  a  convenient  method  of  groupino-  the various  phases  of  insanity.  The  most  useful  classificition  for 

clinical  purposes  is  that  founded  on  the  etiology  of  the  different torms  of  insanity,  and  the  physical  conditions  with  which  they  are associated  ;  but,  for  the  purposes  of  the  medical  jurist,  the  classi- 
tica.tion  according  to  symptomatology,  with  all  its  defects,  is  per- naps  tfie  most  convenient. 

As  unsoundness  of  mind  is  a  large  subject,  embracino-  many 
detai  s,  a  methodical  arrangement  of  it  is  absolutely  necessary 
It  will  accordingly  be  treated  under  the  following  heads  :— 
1.  Of  certain  states  of  mind  compatible  with  sanity,  but  illustrative 
of  unsoundness— viz.,  illusions,  dreams,  and  somnambulism, 
2.  Of  certain  states  allied  to  unsoundness,  and  caused  by  disease, 
or  the  action  of  poisons— viz.,  delirium,  delirium  tremens' and  drunkenness.  3.  Of  the  several  forms  of  unsound 
mind  treated  in  the  order  in  which  they  are  enumerated  above. 
4.  Of  the  more  important  characters  of  the  unsound  mind' and  of  its  medical  and  legal  tests.  5.  Of  feigned  unsound- 

ness of  mind.  6.  Rules  for  the  examination  of  persons 
deemed  to  be  of  unsound  mind,  and  for  the  guidance  of  the  medical Avitnesses  in  these  oases. 

I.  ILLUSIONS,  DREAMS,  AND  SOMNAMBULISM. 

These  phenomena  have  a  close  connection  with,  and  direct  bear- 
ing on,  mental  unsoundness.  Spectral  and  other  illusions  are  com- 

mon in  the  insane;  dreams  are  generally  recognised  as  analogues 
of  insanity,  and  the  acts  of  the  somnambulist  may  give  rise  to 
medico-legal  questions. 

Illusions. — A  sensation  without  corresponding  external  object 
is  called  an  illusion.  When  it  is  due  to  an  act  of  ideation  it  is 
known  as  a  vivid  idea  or  concejjtion.  When  the  eye  is,  or  seems  to 
be,  the  seat  of  the  sensation,  it  is  called  a  sjKciral  iUusion,'plianfom, 
or  pliantasni.  In  the  well-known  case  of  Buranelli,  the  medical 
witnesses  were  examined  as  to  the  proper  meaning  of  the  words 
illusion  and  delusion.  There  ought  to  have  been  no  difficulty 
in  defining  them.    The  difference  is  best  shown  by  adding  three 
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words  to  each— au  illusion  of  the  souses,  a  delusion  of  the  mind. 

An  illusion  means  a  mocls-evy,  false  show,  ov  counterfeit  appear- 
ance ;  a  delusion,  a  chimerical  thought.  It  may  be  well  to  add 

that  an  illusion  of  the  senses,  if  believed  to  be  a  reality,  becomes 
a  delusion  of  the  mind.  The  word  illusion  may  be  applied,  with 

equal  propriety,  to  a  sensation  without  corresponding  object,  to  a 

transformed  appearance  of  a  real  object,  or  to  an  internal  sensation 

exaggerated  or  misinterpreted.  It  is  improperly  applied  to  real 
sensations,  such  as  the  enlarged  shadows  projected  on  to  masses 

of  clouds,  misinterpreted  for  a  time  through  ignorance  and  super- 
stition into  the  "  Giant  of  the  Brocken,"  real  sailing  ships,  and 

real  fighting  armies.  Some  authors  who  wish  to  distinguish 

illusions,  pure  and  simple,  from  what  we  prefer  to  call  "  illusive 
transformations,"  make  use  of  the  term  iMllucination.  Brierre  de 
Boismont,  for  instance,  uses  this  term  to  designate  an  unreal 
sensation  wholly  due  to  the  action  of  the  brain;  and  illusion  to 
designate  a  real  sensation  exaggerated  or  distorted  by  the  same 
operation ;  and  Griesinger,  quoting  Esquirol  with  approval, 
sanctions  substantially  the  same  distinction.  This  wovdlicdlucina- 
tion  has  indeed  the  same  meaning  with  the  French  as  our  word 
illusion ;  but  as  old  English  authors  used  it  in  the  sense  of  an 
error,  mistake,  or  blunder,  and  medical  writers  sometimes  of  au 
illusion,  sometimes  of  a  delusion,  it  ought  to  be  allowed  to  fall  into 
disuse.  But,  whatever  terms  we  elect  to  use,  these  four  distinct 

conditions  ought  not  to  be  confounded  one  with  another : — A 
projected  representation  of  an  idea  on  an  organ  of  sense,  which  is  a 
vivid  conception ;  a  sensation,  without  corresponding  external  object, 
which  is  an  illusion ;  an  involuntary  transformation  of  a  real 
object,  which  is  also  an  illusion,  and  would  be  correctly  designated 

"  an  illusive  transformation  ;"  and  anything  actually  seen,  such  as 
a  mirage,  misunderstood  and  misinterpreted. 

Illusions  may  occur  as  early  as  four  years  of  age ;  in  young  and 
middle-aged  adults  ;  and  in  octogenarians  in  either  sex,  but  much 
more  frequently  in  males  than  in  females.  Some  who  have  ex- 

perienced them  have  been  distinguished  by  active  memories, 
extreme  sensitiveness,  and  great  ability ;  others  by  none  of  these. 
Some  were  in  perfect  health  at  the  time ;  some  suffering  from 
trivial  and  transient  indispositions,  cui-able  by  such  remedies  as 
moderate  depletion  and  simple  aperients ;  others  in  the  first  onset 
of  more  serious  diseases,  inflammatory  and  febrile,  or  during  con- 

valescence ;  and  others  again  in  states  of  exhaustion,  and  especially 
in  the  condition  of  mind  and  body  brought  on  by  the  exposures 
and  privations  of  shipwreck. 

Illusions  have  also  been  produced  by  every  form  of  arrested  and 
disordered  cerebral  circulation,  by  the  inhalation  of  the  fumes  of 
burning  charcoal,  and  by  carbonic  acid  generated  by  overcrowding, 
also  by  many  poisons  of  the  narcotic  and  narcotico-acrid  class  ;  and 
notably  by  opium,  alcohol,  Indian  hemp,  belladonna,  hyoscyamus, and  stramonium. 

Illusions  of  sight  (spectral  illusions)  are  the  most  common  ;  those 
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of  heariug  come  next  in  order ;  llioso  of  taste,  smell,  and  touch  are more  rare. 

Spectral  illusions  have  been  most  studied,  and  in  them  there 
are  differences  interestmg  to  physiology,  but  of  little  practical 
importance.*  But  two  facts  admit  of  practical  application  :- 1.  lhat  these  illusions  occur  in  the  irremediably  blind,!  and  that, in  these  cases,  they  must  result  from  changes  in  the  cerebral  circu- 

lation, or  in  the  brain-tissue.  2.  That  though,  in  some  cases,  they lollow  directly  on  an  excited  emotion,  such  as  anxiety  or  fear,  and 
might,  therefore,  be  attributed  to  the  imagination  responding  to 
it,  in  the  greater  number  of  cases  they  are  as  involuntary  and  as independent  of  the  fancy  as  spasms  or  convulsions.;;: 
Now  spectral  and  other  illusions  are  very  common  in  some  forms 

of  unsoundness,  and  serve  to  explain,  in  part,  the  obstinate  belief 
by  which  the  mind  is  possessed.  Thus  a  religious  maniac,  the  author 
of  a  most  interesting  autobiography,§  strongly  confirmed  by  state- 

ments made  to  me  by  persons  similarly  afflicted,  says,  in  reference 
to  his  many  spectral  illusions  :  "I  imagined  I  was  really  present  to tliem ;  and  that  my  not  acknowledging  it  was  a  delusion,  an  obsti- 

nate resistance  of  the  Divine  will  on  my  part.  That  of  the  two,  the 
appearance  of  the  bed,  walls,  and  furniture  was  false,  not  my  pre- 

ternatural impressions."  This  statement  is  fully  borne  but  by  the details  with  which  this  instructive  work  abounds  (G.). 
Spectral  illusions,  then,  may  occur  in  persons  of  sound  and  of  un- 

sound mind,  the  difference  being,  that  the  former  do  not  believe  in 
their  reality,  the  latter  do.  The  sane  man  corrects  these  false  im- 

pressions by  appealing  to  his  other  senses,  or  to  the  sensations  of 
other  persons ;  j|  while  the  man  of  unsound  mind  neglects  these 
simple  means  of  undeceiving  himself,  or  cannot  use  them  ;  or,  if  he 
have  any  doubt,  dispels  it  by  the  help  of  his  delusion.  Thus,  the 
author  of  the  autobiography  thought  it  impious  to  doubt. 

It  is  the  absence  of  those  simple  objects  and  standards  of  com- 
parison which  are  present  in  the  daytime  that  gives  to  nocturnal 

illusions  so  much  reality.  This  difference  was  pointed  out  by  Dr. 

Alderson,  of  Hull,  who  lays  claim  in  his  work  on  '  Apparitions  ' 
(and  with  apparent  justice)  to  have  been  the  first  to  explain  the 
phenomena  of  spectral  illusions. 

Dreams. — The  phenomena  of  dreaming  have  a  striking  analogy 
to  those  of  some  forms  of  unsound  mind.    The  external  world  being 

*  For  cases  in  detail  see  the  works  of  Alderson,  Hibbert,  and  Ferrier,  Sir 
David  Brewster's  'Letters  on  Natural  Magic,'  Sir  Walter  Scott's  'Demonology 
and  Witclicraft,'  and  Brierre  do  Roismont  '  On  Hallucinations.' 

t  See  Sir  Benjamin  Brodie's  'Psychological  Inquiries,'  p.  85,  for  a  case  of 
delirium  with  illusions  in  a  man  who  became  blind  after  an  injury  to  the  Lead. 

t  There  is  also  good  reason  to  believe  that  animals  under  tlie  iufiuenco  of 
certain  poisons  are  subject  to  illusions. 

§  'A  Narrative  of  the  Treatment  experienced  by  a  Gentleman  during  a 
State  of  Mental  Der.mgement,'  p.  G.8. 

II  A  blind  geutlemau,  who  saw  cai'ts  and  carriages  as  he  M'alkod  the  streets, 
recognised  them  as  illusions  of  his  brain  by  observing  tiiat  their  movements 
were  not  attended  by  the  nsnal  sounds  (G.). 
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sluit  out,  aud  the  highin-  faculties  inactive,  illusions  and  delusi
ons 

have  the  vivid  impress  of  reality,  and  follow  each  other  according  to 

associations  over  which  wo  have  no  control.  Many  dreams  are 

directly  traceal)le  to  states  of  body  which,  when  we  are  awake,  pro- 
duce pain  or  uneasiness,  such  as  fulness  of  the  stomach,  distension  ot 

the  bladder,  or  irritation  of  the  skiu.  The  sleeper  is  conscious  of  this 

uneasy  sensation,  and  seems  to  be  seeking  relief  in  unlikely  ways  aui 

places,  or  he  associates  it  with  imaginary  events.  Thus  a  fit  of  in- 
digestion is  converted  into  a  nightmare,  and  the  ruffled  dressing  oi 

a  blister  on  the  head  suggests  a  dream  of  being  scalped  by  savages. 

In  other  instances  the  uneasy  sensation  gives  rise  to  a  dream  which 

has  no  other  relation  to  the  sensation  itself  than  that  of  being  pain- 

ful or  disagreeable ;  or  it  induces  a  state  of  mind  in  which  discon- 
nected occurrences,  recent  or  remote,  having  nothing  in  common 

but  the  feeling  of  annoyance  or  discomfort,  are  blended  together. 

We  hear  of  a  distressing  accident ;  we  receive  bad  news  of  an  absent 
friend ;  and  we  have  been  concerned  in  some  anxious  business  :  a 

dream  combines  these  scattered  elements  ;  we  are  ourselves  con- 
nected with  the  accident;  the  absent  friend  is  in  our  company;  and 

the  person  with  whom  the  business  is  transacted  also  appears  on 
the  scene. 

Dreams  excited  by  certain  sensations  are  subject  to  a  strange  law  ; 
a  sound  which  wakes  the  sleeper  occasions  a  dream  that  seems  to 

have  occupied  a  considerable  time.  Thus,  "  a  gentleman  dreamed 
that  he  had  enlisted  as  a  soldier,  joined  his  regiment,  deserted,  was 

apprehended,  carried  back,  tried,  condemned  to  be  shot,  and  at 
last  led  out  for  execution.  After  all  the  usual  preparations  a  gun 
was  fired ;  he  awoke  with  the  report,  and  found  that  a  noise  in 
an  adjoining  room  had  both  produced  the  dream  and  awakened 

him."* 
Blows  on  the  head  also  occasion  dreams,  which  appear  to  assume 

one  of  two  forms.  Either  the  immediate  antecedent  of  the  blow 
seems  to  occupy  a  long  time,  or  some  sensation  accompanying  it 
is  indelibly  impressed  on  the  memory.  The  superintendent  of  a 
lunatic  asylum,  as  he  was  kneeling  in  chapel,  received  a  blow  on 
the  head  from  a  stone  enclosed  in  a  handkerchief.  The  man  who 
dealt  the  blow  rushed  at  him  suddenly,  screaming.  The  wounded 
man  fell  on  the  ground  bleeding  and  insensible,  and,  on  recovering 
his  senses,  had  no  other  recollection  of  what  had  taken  place  than 
that  his  assailant  seemed  to  have  come  to  him  from  a  long  distance 
and  during  a  long  space  of  time.  This  is  a  good  example  of  the 
first  class  (Gr.).  A  striking  illustration  of  the  second  class  is 
afforded  by  a  case  tried  at  Cambridge  before  Mr.  Baron  Bramwell, 
March  1868.  James  Williams  took  one  Robert  Lowe  into  his  cart, 
which  arrived  safe  at  home,  but  the  owner  was  found  huddled  up 

*  The  reader  is  referred  to  Dr.  Abercrombie's  well-known  work,  'Inquiries 
concerning  the  Intelhictunl  Powers,  aud  Uio  Investigation  of  Truth,'  for  nwuj- 
instructive  facts  relating  to  this  subject ;  aud  for  further  information  on  tlie 
physiology  of  the  human  mind,  to  the  cliapter  on  Mental  Physiology  and 
Pathology  in  ICooper's  'Physician's  Vade  Mocum.' 
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in  a  comer  of  it,  insensible  and  covered  with  blood  that  had  flowed 
''^-^""'^er  ol  severe  incised  wounds  on  the  left  side  of  the 

P.l;-  "^""^  f^v  some  time  in  great  danger,  and  slowly  recovered consciousness  ;  but  his  mind  continued  to  be  a  perfect  blank  as  to the  assault,  and  the  circurustances  that  had  preceded  it.  He  had no  recollection  of  the  prisonel-  or  any  one  else  riding  in  the  cart with  him.  He  stated,  however,  that  he  had  constantly  before  his 
eyes,  day  and  night,  and  could  not  rid  himself  of  it,  the  impression ot  a  certain  cap  and  of  a  jacket,  with  buttons  upon  it  unlike  in  size shape,  colour,  and  position.  When  brought  in  contact  with  the pnsoner,_ and  told  to  examine  the  jacket,  he  said.  "I  don't  want  to 
look  at  it  twice.  I  can  see  every  button  of  it,  and  every  shape  of 

every  day.  ̂ If  they  were  to  put  that  dress  among  a  hundred,  I 
should  pick  it."  Lowe  was  convicted,  and  sentenced  to  penal  ser- vitude for  life. 

The  strong  analogy  that  exists  between  dreams  and  certain 
forms  of  unsound  mind,  is  shown  in  the  example  cited  at  p.  185 
and  the  passing  of  the  one  into  the  other,  by  the  case  of  a  maniac, 
who  for  a  week  after  his  recovery  was  harassed  in  his  dreams  by 
the  same  rapid  and  tumultuous  thoughts,  and  violent  passions, 
which  had  agitated  him  when  insane  (Dr.  Gregory). 

The  case  of  M'^5"aughten  may  be  cited  as  bearing  a  close  resem- blance to  one  class  of  dreams.  His  father's  refusal  to  take  him 
into  partnership  originated  in  him  a  sense  of  hardship  and  injury: 
the  Roman  Catholics,  the  Police,  and  the  Tories,  being  the  succes- 

sive themes  of  newspaper  abuse,  and  being  also  represented  as 
guilty  of  acts  of  injustice,  impressed  his  mind  with  the  same  feeling. 
Hence  the  long  dream  of  years,  in  which  the  sense  of  public 
injury  was  transferred  to  himself,  as  the  fancied  object  of  political 
persecution. 

The  difference  between  dreaming  and  insanity  is,  that,  in  the  one, 
the  senses  are  closed  to  outward  objects ;  in  the  other,  the  evidence 
of  the  senses  is  disregarded,  or  they  suggest  trains  of  wild  and 
fanciful  association,  illusions  blended  with  objects  rightly  perceived 
being  misinterpreted  by  the  prevailing  delusion.  As  soon  as  the 
dreamer  is  roused  from  sleep,  and  the  outer  world  is  again  before 
him,  all  illusions  and  delusions  vanish ;  but  the  madman  is  in  a 
waking  dream,  from  which  he  cannot  be  roused. 
Legal  relations  of  dreaming. — A  question  of  criminal 

resi^onsibility  arises  in  those  rare  cases  in  which  a  man  suddenly 
roused  from  sleep  kills  another.  Such  was  the  case  of  Bernard 
Schedmaizig,  who,  suddenly  waking  at  midnight,  thought  he  saw  a 
frightful  phantom,  which  giving  no  answer  to  his  challenge  twice 
repeated,  and  seeming  to  advance  upon  him,  he  attacked  it  with  a 
hatchet  that  lay  beside  him.  He  had  killed  his  wife.  Ray  also 
relates  the  case  of  two  men,  who,  being  out  at  night  in  a  place 
infested  with  robbers,  engaged  that  one  should  watch  while  the 
other  slept;  but  the  former  falling  asleep,  and  dreaming  that  he 
was  pursued,  shot  his  companion  through  the  heart.  Again,  there 
is  the  case  of  the  pedlar  who,  being  rudely  roused  from  sleep  by  a 
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passer-by,  van  him  through  the  body  with  the  blade  of  a  sword- 
stick  ;  and  was  found  guilty  *  If  tliese  cases  are  rightly  reported, 
it  is  difficult  to  understand  how  the  homicidal  act  should  be  deemed 

criminal.  It  will  be  observed  that,  iu  the  case  of  Schedmaizig,  the 

immediate  motive  to  the  homicidal  act  was  an  "illusive  trans- 

formation "  of  his  wife  into  a  "  frightful  phantom." 
Somnambulism. — This  is  a  form  of  dreaming  in  which  the 

senses  and  voluntary  muscles  have  full  play  ;  the  one  exercised  with 

extraordinary  acutenesa  on  the  subject-matter  of  the  dream,  the 

other  obeying  the  mandates  of  the  sleeper's  will  with  unwonted  preci- sion. The  mind  during  the  dream  is  so  concentrated  on  one  subject 
that  the  reason  or  fancy  will  accomplish  tasks  to  which  it  is  unequal 
during  the  waking  hours  ;  and  this  concentration  probably  acconnts 
for  that  extraordinary  acuteness  of  the  senses,  that  precision  of 
movement,  and  that  total  absence  of  fear  which  mark  such  acts  as 

walking  on  the  edge  of  a  pi'ccipice,  swimming  a  rapid  stream,  or 
riding  at  full  gallop.  Some  sleep-walkers,  at  each  recurrence  of 
the  fit,  perform  some  routine  duty  with  all  the  precision  of  their 
waking  hours. 

In  some  cases,  so  comijlete  is  the  mind's  abstraction  that  the 
loudest  noises  are  unheeded;  in  other.-j,  those  things  only  are 
attended  to  which  harmonise  with  the  existing  train  of  thought. 
After  the  fit,  there  is  either  complete  unconsciousness  of  what  has 
occurred,  or  it  is  remembered  only  as  an  ordinary  dream.  In  some 
cases,  that  which  has  transpired  in  one  fit  is  distinctly  remembered 
in  subsequent  ones,  but  quite  forgotten  in  the  intervals. 

The  analogy  just  pointed  out  between  dreaming  and  insanity 
extends  to  some  cases  of  somnambulism ;  for  in  some  somnam- 

bulists, as  in  some  madmen,  there  is  a  remarkable  increase  of  talent, 
in  others  a  complete  change  of  character ;  in  other  words,  there 
niay  be  an  intellectual  and  moral  somnambulism,  as  there  is  an 
intellectual  and  moral  insanity.  The  following  cases  support  this 
view: — A  Carthusian  monk,  remarkable  for  simplicity,  candour, 
and  probity,  walked  almost  every  night  iu  his  sleep,  a  thief,  and  a 
plunderer  of  the  dead.  A  pious  clergyman,  in  his  fits  of  somnam- 

bulism, would  steal  and  secrete  whatever  he  could  lay  his  hands 
upon,  and  even  plunder  his  own  church.  A  suicidal  somnambulist 

had  fits  every  night,  and  required  to  be  watched,  as  if  sufi'eriug 
from  an  acute  disease.  He  always  tried  to  escape,  and  one  night, 
having  succeeded,  was  found  hanging  by  the  leet  from  a  high 
tree.f  Homicidal  somnambulism  is  illustrated  by  the  following 
case :— Late  one  evening  a  monk  entered  the  room  of  the  prior  of 
the  convent,  his  eyes  open  and  fixed,  a  frown  on  his  features,  and 
a  knife  in  his  hand.  He  walked  straight  up  to  the  bed,  as  if  to 
ascertam  if  the  prior  were  there,  and  then  gave  the  bed  three  stabs. 
This  done,  he  returned  with  his  features  relaxed,  and  wearing  an 

_  *  These  cases  aro  qnoted  by  Dr.  Forbes  Wiuslow  in  his  'Plea  of  Iiiaauity m  Oniuinal  Cases,'  the  first  fi-om  Dr,  Pagan,  the  last  from  the  '  IJritish  and ioreigu  Medical  Jievinw.' 
t  '  A  Treatise  on  tlie  Medical  Jnv  sprudence  of  Insanity.'    By  J.  Bay,  M.D. 
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Svinrdjefmpii'^i.  f^.f  ̂   t'T  ̂^^^tioned,  he  confessed  that, 
hei^^nnS  P"u-  ̂^'^  "lui-'iered  his  mother,  aud  that iiei  spint  had  appeared  to  him,  and  cried  for  vengeance  he  was 

Sv'XrTi'  'T'  T.f^^^'^y  to  stab' her'a^sLsb 

th'aTJt'w^li;  ::^^^^  perspiration,  rejoiced  to  find Legal  relations  of  somnambulism.-A  question  has  been 

Sed'dn  .r^'.u''r"'^^?^'^  somnambnHst  for  acts  com- bJ;.!  .ff     "  '  ^^at  i«  done  in  the  fit 

nwnfp  ?r  °  accomplishment  of  a  project  formed  while awake,  he  ought  to  be  held  responsible.  This  is  a  gratuitous assumption  that  cannot  be  seriously  entertained  till  some  fact 
shall  have  been  advanced  in  its  support.  If  such  a  question  of lesponsibihty  should  arise,  it  ought  to  be  shown  that  the  sleep- 

walking was  not  feigned,  and  that  the  accused  was  subject  to  it ±  or  some  interesting  cases  of  ecstasis,  or  cataleptic  somnam- 
bulism, which  is  nearly  allied  to  hysteria,  and  almost  invariably occurs  in  females,  the  reader  is  referred  to  Abercrombie  on  the intellectual  Powers. 

II.  DELIRIUM,  DELIRIUM  TREMENS,  AND 
DRUNKENNESS. 

Delinum  occurs  in  most  severe  febrile  and  inflammatory 
diseases,  especially  those  which  attack  the  internal  viscera;  it  is  a 
common  sequence  of  severe  accidents  and  surgical  operations;  and often  ushers  in  the  fatal  termination  of  chronic  disorders. 

Febrile  delirium  is  generally  preceded  by  pain  and  throbbing  in 
the  head,  heat  of  scalp,  and  flushed  face  ;  but  it  sometimes  makes 
its  attack  suddenly.  In  the  first  class  of  cases  it  is  often  preceded 
by  dreaming.  The  patient  talks  in  his  sleep,  and  wakes  up 
confused  and  forgetful  j  but  when  fully  roused  is  collected,  and  so 
remains  till  the  next  slumber.  By  degrees  this  disturbed  sleep 

passes  into  waking  delirium.  The"  patient  lies  on  his  back,  dull and  listless,  with  eyes  half  open,  muttering  to  himself,  unconscious 
of  persons  or  things,  and  when  roused  scarcely  recognising  them. 
The  symptoms  grow  more  marked  as  the  strength  fails  ;  the  voice 
becomes  less  distinct ;  the  fingers  are  constantly  picking  at  the 
bed-clothes  ;  the  evacuations  pass  unconsciously  ;  and  the  patient 
can  no  longer  be  roused  to  an  effort  of  attention. 

If  delirium  occurs  at  an  earlier  stage,  before  the  strength  has 
been  much  impaired,  the  symptoms  are  somewhat  modified.  The 
bloodshot  eyes  are  intently  fixed  as  on  some  object  really  present 
and  the  patient  talks  loudly  and  earnestly,  tosses  restlessly  about, 
makes  repeated  attempts  to  leave  his  bed,  perhaps  escapes  from 
the  attendants,  displays  great  strength  and  activity,  and  may  even 
commit  fatal  acts  of  violence. 

The  delirious  patient  will  sometimes  show  that  he  is  passing  in 

*  Quoted  from  au  auouymous  work,  '  Dos  Maladies  Mcntales,'  by  Georgot. 
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review  the  transactions  which  had  engaged  his  attention  betore  he
 

fell  ill,  or  he  will  display  a  painful  eagerness  to  accomplish  some 

object  which  he  then  had  at  heart. 

In  fatal  cases,  delirium  usually  passes  into  coma,  but  occasionally 

it  disappears  some  hours  or  days  before  death,  leavmg  the  patient 
in  full  possession  of  his  faculties. 

In  some  cases  the  memory  of  things  long  past  revives,  and 

languages  that  had  long  fallen  into  disuse  are  again  spoken  with 
fluency.  .     .     ,  , 

Delirium  is  an  almost  constant  symptom  of  poisoning  by  bella- 

donna, hyoscyamus,  and  stramonium  ;  a  frequent  result  of  poison- 
ing by  other  narcotico-acrids  ;  an  occasional  one  in  poisoning  by 

the  pure  narcotics  and  irritants. 
Delirium  closely  resembles  that  form  of  unsound  mind  known 

as  incoherence,  but  is  distinguished  from  it  by  its  history.  When 

not  caused  by  poison  it  is  a  symptom  of  some  well-marked  disease 
or  a  result  of  some  severe  accident  or  operation,  while  incoherence 

is  rarely  accompanied  by  bodily  disorder,  till  it  has  lasted  long 
enough  to  become  associated  with  paralysis. 

Legal  relations  of  delirium. — Civil  acts  performed  during  an 
access  of  delirium  are  necessarily  void,  and  criminal  acts  entail  no 
responsibihty.  The  validity  of  wills  made  by  patients  labouring 
under  diseases  attended  with  delirium  is  usually  decided  less  by 
the  proved  existence  of  a  lucid  interval,  than  by  the  character  of 

the  will  itself.  If  in  keeping  with  the  testator's  known  character, and  with  intentions  expressed,  or  instructions  given,  when  sound 
in  mind  and  body ;  if  the  several  parts  are  consistent  with  each 
other;  and  if  no  improper  influence  was  brought  to  bear  upon 
him ;  the  will  would  be  declared  valid,  even  though  the  medical 
evidence  threw  doubts  on  his  capacity.  On  the  other  hand,  in  the 
absence  of  these  conditions,  the  will  would  generally  be  declared 

invalid,  in  spite  of  the  strongest  evidence  of  the  testator's  capacity. 
It  is  important  to  distinguish  delirium,  with  intervals  of  per- 

fect consciousness,  from  the  calmness  of  demeanonr  sometimes 
assumed  by  patients  labouring  under  strange  delusions,  showing 
themselves  in  the  first  stage  of  convalescence  from  fever  or  other 
acute  disease  ;  or  in  delirium  tremens  brought  on  by  drink.  Here, 
too,  the  history  of  the  case,  and  the  state  of  the  patient,  will  have 
to  be  carefully  considered. 

Delirium  tremens. — The  delirium  of  drunkards  is  easily  recog- 
nised by  the  iJcculiar  form  which  the  mental  unsoundness  assumes, 

and  by  the  equally  characteristic  bodily  symptoms,  aided  by  the 
previous  history ;  and,  in  most  cases,  by  the  prompt  recovery 
following  the  judicious  use  of  remedies. 

The  patient  is  restless,  sleepless,  timid,  suspicious,  and  cunning. 
He  has  highl}'  characteristic  illusions  of  hideous  and  loathsome 
objects,  such  as  toads,  serpents,  and  scorpions  ;  believes  that  he  is 
assailed  by  strange  sounds  and  angry  voices ;  or  threatened  by 
thieves  or  evil  spirits.  When  under  treatment,  he  is  suspicions  uf 
the  attendants  ;  is  constantly  trying  to  escape  ;  and,  if  not  properly 
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watched,  nmy  do  violence  to  himself  or  others.    Some  patients 
w&if.^'         '^"'?''r  somewhere,  or  do  something  o.i winch  their  nimds  are  bent.    In  extreme  cases  the  patient  exhibit.s 

o  th  Af""'  The  bodily  symptoms  consist of  the  tremor  from  which  the  disease  derives  its  name,  with  a  pale, cold  clammy  skin  a  moist,  white,  tremulous  tongue,  and  a  smal weak  pu  se.  The  history  ot  the  case  is  that  of  a  course  of  intem- 
perance terminated  by  a  short  supply  of  liquor,  or  by  some  exhaust- ing disease  or  surgical  injury.  Sometimes  it  follows  a  single 

debauch,  especially  m  men  who  have  had  previous  attacks  of  mania, or  o  cerebral  mflammation,  or  who  have  suffered  from  severe  falls or  blows  on  the  head. 

In  the  milder  forms  of  the  affeclion,  the  patient  goes  about  as 
usual,  answers  questions  collectedly,  and  converses  rationally  ;  but 
when  left  to  himself,  he  is  in  a  waking  dream,  speaking  of  'thiuas calculated  strongly  to  excite  the  feelings  and  passions  with  perfect freedom  from  excitement;  e.g.,  asking  the  porter  of  tlie  out- 

patients whether  he  did  not  say  that  he  would  kill  him  (G.). 
Prolonged  abstinence,  too  close  attention  to  study  or  business, 

solitary  conhuement,  and  sexual  excesses  or  mal-practices,  some- 
times bring  on  a  state  closely  allied  to  delirium  tremens,  and  char- 

acterised like  it  by  illusions  of  sight  and  hearing. 
Legal  relations  of  delirium  tremens.— As  delirium 

tremens  is  a  recognised  disease,  with  mental  unsoundness  as  a 
symptom,  the  patient  cannot  be  held  responsible  for  his  acts. 
Accordingly,  though  drunkenness  has  no  effect  on  civil  or  criminal 
acts,  delirium  tremens  has  the  same  effect  as  insanity  itself. 
Drunkenness.— The  excitement  which,  in  persons  of  sound 

mind,  attends  the  indulgence  in  alcoholic  liquors  is  converted,  in 
those  of  unsound  mind,  into  maniacal  incoherence,  distinguishable 
from  mania  due  to  other  causes  only  by  the  history  of  the  case 
and  the  evidence  of  the  sense  of  smell.  A  craving  after  spirituous 
liquors  is  one  of  the  recognised  forms  of  unsound  mind  (dipso- 

mania) ;  while  in  others  it  is  merely  a  leading  symptom  of  a  more 
general  disorder.  In  some  cases  the  craving  after  alcoholic  liquors 
shows  itself  only  at  intervals. 
Legal  relations  of  drunkenness.— This  has  no  legal  effect. 

It  neither  increases  nor  mitigates  the  penalties  that  attach  to 

crime.  A  drunkard's  acts  are  therefore  valid,  unless  it  can  be 
shown  that  the  drunkenness  was  procured  by  another  jjerson  to 
obtain  an  unfair  advantage. 

111.  OF  THE  SEVERAL  FORMS  OF  UNSOUND  MIND. 

These  resolve  themselves,  as  already  stated,  into  four  leading 
classes,  amentia,  dementia,  mania,  and  melancholia  (forms 
of  the  undeveloped,  degenerate,  and  disordered  mind). 
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AMENTIA. 

Of  this  there  are  two  species,  idiocy  and  imbecility,  as  well 
as  the  mental  defect  traceable  to  local  ca,uses  and  known  as 
cretinism.  .  . 
Idiocy.— The  best  legal  and  medical  writers  agree  in  describing 

idiocy  as  a  congenital  malady,  and  the  idiot  as  one  "  who  from  his 

nativity  by  a  perpetual  infirmity  is  non  compos  mentis."  But  some writers  of  both  professions  have  used  the  term  with  less  precision, 
evidently  confounding  the  idiot  with  the  victim  of  dementia,  or 
even  of  mania.  The  time  for  such  confusion  of  terms  is  past,  and 
there  is  now  a  clear  understanding  that  idiocy  is  a  congenital 
absence  or  serious  defect  of  all  the  mental  faculties ;  but  a  state 
admitting  of  degrees,  and,  like  other  forms  of  unsoundness,  not 
allowing  of  strict  definition. 

In  its  lowest  form  idiocy  combines  the  extreme  of  bodily  de- 
formity with  an  existence  purely  vegetative.  Such  idiots  seem 

devoid  even  of  sensation,  and  would  perish  if  not  closely  attended 
to.  In  a  somewhat  higher  form  there  are  sensations  of  heat  and 
cold,  of  hunger  and  thirst,  and  just  intelligence  enough  to  indicate 
the  commonest  wants  by  signs.  A  still  higher  class  consists  of 
those  idiots  who  have  sensation  and  consciousness,  recognise 
familiar  persons  and  objects,  are  p.^ 
susceptible  of  attachment,  can  more 
from  place  to  place,  are  able  to  make 
known  their  wants  by  gestures  and 
sounds,  or  even  by  words  imperfectly 
articulated,  can  be  taught  habits  of 
decency,  can  learn  to  hum  or  sing, 
or  even  to  perform  the  simpler  opera- 

tions of  arithmetic,  and  are  susceptible 
of  some  improvement  in  their  bodily 
and  mental  condition  under  careful, 
assiduous,  and  skilfnl  teachers. 

As  a  rule,  idiots  are  deformed  in 
body  as  well  as  stunted  in  intellect. 
They  have  small,  misshapen  heads 
andfeatures  ill-formed  and  distorted, 
squinting  eyes,  large  gaping  mouths, 
ill-formed  palates,  thick  lips,  irregu- 

lar teeth,  and  sallow  and  unhealthy 
complexions.  The  limbs  and  trunk  are  also  Imperfectly  developed, 
and  their  gait  is  awkward  and  unsteady.  Some  of  their  senses  are 
wanting,  and  others  very  imperfect. 

Fig.  24  (one  of  the  graphic  illustrations  of  the  late  Sir  Alexander 
Morison*)  shows  the  head  of  an  idiot  of  this  type,  28  years  old, 4ft.6in.high,with  fiattened  forehead,  thick  lips,  large,  gaping,  slobber- 

ing mouth,  and  awkward,  unsteady  gait;  his  favourite  posture,  lean- 
ing against  a  door,  and  beating  it  gently  with  his  head.  His  sense 

♦  The  illHstratious  which  follow  arc  from  the  same  source. 
M 
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rig.  25  ^^'i  cannot  dres.s  or undress  himself ;  is  inattentive 
to  the  calls  of  nature;  exhibits 
no  affection ;  shows  no  shame ; 
is  not  moved  by  music,  and  is 
said  to  be  inclined  to  onanism. 

The  female  figure  (fig.  25)  is 
18  years  old;  has  a  small  flat 
head,  is  of  short  stature,  but 
not  deformed;  has  a  vacant 
expression,  and  silly  laugh ; 
repeats  the  monosyllable  urn, 
urn,  and,  parrot-like, the  words 
fjoocl  day,  good  night.  She  is 
fond  of  sweets,  and  pleased 
with  finery.  She  puts  a 
watch  into  her  mouth ;  feeds 
herself,  but  cannot  dress  or 
undress,  and  does  not  heed 
the  calls  of  nature 

_  The  child  whose  portrait  is 
given  in  fig.  26  belongs  to  the 
exce]-)tioual  class  of  id'iots  who 

dpfnrmi-+ir  J-ric,  o  •  •  tr  are  free  from  cranial  and  facial defoimity.  His  age  is  six.  He  was  born  an  idiot,  but  crrew  worse 
m  his  third  year,  after  attacks  of  measles  and  ;hooping  c^ugh His  senses  are  perfect;  he  can Fig.  26. 

signed  to  the  term,  are  obvious, 
ability  and  irresponsibility. 

say  a  few  words,  such  as  mother, 
and  poor  boy;  has  affection  for 
his  parents,  takes  pleasure  in 
watching  his  father  at  work,  and 
exhibits  a  slight  power  of  imita- 

tion; feeds  himself,  but  will  eat 
fish  and  flesh  raw;  attends  to 
the  calls  of  nature ;  is  very  rest- 

less, and  keeps  up  a  continual whine. 

Idiots  at  the  age  of  puberty 
often  display  the  sexual  passion 
by  offensive  gestures  and  dis- 

gusting habits,  are  subject  to 
violent  outbursts  of  passion,  and 
sometimes  commit  acts  of  atro- 

cious cruelty. 

The  legal  relations  of 
idiocy,  in  the  sense  here  as- 

It  implies  complete  civil  dis- 
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Imbecility.—  Tins  term  is  here  used  to  designate  a  mental  defect 

manifesting  itself  in  infancy,  as  distinguished  from  that  which  is 
congenital.  l    •  j 

Idiocy  and  imbecility  ought  perhaps  to  be  equally  characterized 
as  congenital  defects,  of  which 
the  more  marked  (idiocy)  reveals 
itself  soonest,  while  imbecility  is 
not  recognised  till  the  faculties 
have  been  tested  by  education, 
and  found  wanting.  It  is  ob- 

vious, too,  that  no  sharp  line  of 
distinction  can  be  drawn  between 
the  idiot  and  the  imbecile,  for 
the  fainter  shades  of  imbecility 
pass  into  the  lighter  tints  of 
idiocy.  But  the  possession  of 
the  imbecile  of  the  faculty  of 
speech,  as  distinguished  from 
the  parrot-like  utterance  of  the 
few  words  which  the  idiot  can 

learn,  is  the  best  line  of  demar- 
cation the  case  allows  of. 

Most  imbeciles  are  intellec- 
tually as  well  as  morally  defi- 

cient. They  have  a  limited 
power  of  acquiring  or  retaining  knowledge,  cannot  understand  or 
appreciate  the  customs  of  society  or  laws  human  and  divine,* 
and  cannot  control  their  emo-  . 
tions  and  passions.  But  there 
is  a  small  exceptional  class 
which  exhibits  intellectual  defi- 

ciency without  seriously  offend- 
ing against  morality,  and  a 

larger  one,  which  combines  the 
highest  intellectual  endowments 
with  utter  incapacity  in  the  con- 

duct of  life.  There  is,  therefore, 
an  intellectual,  a  moral,  and  a 
general  imbecility,  as  there  is  an 
intellectual,  moral,  and  general 
mania. 

The  first  of  the  anne.xed  illus- 
trations (fig.  27)  represents  an 

imbecile  thirty  years  old  and 
four  feet  nine  inches  high,  who 
is  described  as  having  a  very 
small  head  and  a  silly  expres- 

sion of  countenance.  His  eye, 
however,  is  rather  lively,  and  he  possesses  more  intelligence  than  wo 

*  Some  of  the  imbeciles  wlio  have  committed  niurder  obstinately  assort  that M  2 
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somewhat  vacfn  exf^-ess  of  He  peaks'  Sll"  ̂""''^^^'^  '^^"-"^^^ 

and  sings  very  well.  He  ha.  b^en  a  b  L'.in^a  7a  teVaT^'inn': 
men,  and  will  work  like  anything  if  vrork  be  s-irpn  him     rr^fl  -i 
te,se,  a„d  undrasse.  himilf,  Ji  i,  atlenKo  "he  Tils 

birtl'f  Si"*!  P"'™' °f  5        of  forty,  of  weak  intellect  from 

Fig.  29. 

fell  into  bad  comj^any,  committed  theft,  but was  tried,  and  acquitted  on  the 
ground  of  insanity.  In  general 
he  is  quiet,  inoffensive,  and  taci- 

turn, but  answers  simple  ques- 
tions rationally.  He  is  subject 

to  frequent  attacks  of  excite- 
ment, preceded  by  shufBing  of 

the  feet.  In  these  attacks, which  last  several  days,  he 
talks  incoherently,  is  restless, 
and  will  strike  and  kick  those 
about  him.  When  he  was 
about  thirty  he  shut  the  door 
of  his  room,  placed  a  long  form 
close  to  the  fire,  laid  himself 
on  the  form,  and  his  head  on 
the  grate.  He  was  found  in- 

,  .  , ,  ,  „  sensible,  but  on  being  removed 
to  an  open  window,  bled  freely  from  the  nose,  and  soon  came  to Ins  senses.    His  head  was  burnt  to  the  bone. 

The  form  of  imbecility  which  is  most  common,  and  most  im- 
portant in  a  medico-legal  point  of  view,  is  that  which  afiects  the intellect  the  morals,  and  the  prudential  conduct  of  life.  Persons who  exhibit  this  threefold  deficiency  profit  bv  education  so  as  to 

form  and  express  simple  ideas,  to  read,  write,  and  count,  and  to 
become  musicians,  draughtsmen,  or  mechanics.  They  may  even attam  proficiency  in  some  one  branch  of  knowledge,  or  some  one 
tliey  Lad  a  right  to  act  as  tliey  did.  Tliis  was,  in  our  expericuce,  tbe  cuso with  two  lueu  who  killed  youug  women,  the  objects  of  their  attftcbnieut, and  of  a  third  who  murdered  a  tax-gatherer  at  Newcastle.  This  man  not 
on  y  asserted  his  right,  but  quoted  Scripture,  in  a  confiisc.l  mauuer,  as  his authority  (G.). 
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accomplishment;  but  they  do  not  profit  by  the  opportunities 
afforded  them  in  the  same  degree  as  their  neighbours.  They  also 

present  great  varieties  of  character.  Some  are  fickle  and  change- 
able, and  incapable  of  fixing  their  attention ;  others  methodical 

and  persevering.  Some  are  fit  only  for  the  coarsest  and  rudest 

labours,  while  others,  when  duly  assisted  and  guided,  are  equal  to 
the  conduct  of  business  and  management  of  property;  for  they 

know  the  value  of  money,  and  can  give  information  on  matters 

with  which  they  are  conversant,  but  are  unequal  to  emergencies, 
and  unable  to  sustain  close  conversation  or  argument.  They  are 

thoughtless,  improvident,  uneasy,  and  restless,  subject  to  long  fits 
of  melancholy,  and  much  given  to  wandering  about,  and  generally 
incapable  of  strong  and  steady  attachment.  Arnong  the  lower 
orders  of  society  there  are  many  imbeciles  following  occupations 
requiring  little  sense  or  skill,  and  their  neighbours  look  upon 
them  as  weak  and  singular  persons,  aud  tease  and  torment  them 
accordingly ;  or  they  become  lazy,  drunken,  and  dissipated,  and 
addicted  to  begging  and  petty  larceny.  Some,  under  slight 
temptation  and  very  inadequate  motives,  break  out  into  fits  of 
ungovernable  passion,  and  commit  acts  of  wanton  mischief,  arson, 
rape,  or  murder.  They  are  much  interested  in  what  they  read 
about  crimes  and  criminals,  and  are  prone  to  imitate  them. 

"They  steal  adroitly,  and  hence  are  considered  as  very  intelligent ; 
they  recommence  their  offences  the  moment  they  are  released 
from  confinement,  and  thus  are  believed  to  be  obstinately  per- 

verse." "  They  have  no  idea,  or  a  very  imjDerfect  one,  of  society, 
laws,  morality,  courts,  and  trials ;  and  though  they  may  have  the 
idea  of  property,  they  have  no  conception  of  the  consequences  of 
theft.  They  may  have  been  taught  to  refrain  from  injuring 
others,  but  they  are  ignorant  of  what  would  be  done  to  them  if 

guilty  of  incendiarism  or  murder."  "Their  conduct  is  actuated 
solely  by  the  fear  of  punishment,  when  capable  of  experiencing 

that  sentiment,  and  by  their  own  desires."  Georget,  from  whose 
work,  "  Sur  la  Folie,"  much  of  this  description  is  drawn,  says 
that  "these  beings  of  limited  capacity  furnish  to  the  courts  of 
justice,  to  prisons  and  scaffolds,  more  subjects  than  is  generally 

supposed."  * 
But  imbecihty,  as  already  pointed  out,  is  not  always  of  this 

mixed  character,  displaying  itself  at  the  same  time  in  the  intellect, 
morals,  and  conduct.  It  is  sometimes  partial,  affecting  only,  or 
chiefly,  either  the  intellectual  or  the  moral  character.  There  may 
be,  on  the  one  hand,  an  inability  to  acquire  aud  apply  knowledge 
in  persons  who  have  a  due  sense  of  right,  act  with  integrity,  and 
perform  every  social  duty;  and,  on  the  other,  an  unusual  power 

*  I  can  conflnn  this  statement  by  my  own  experience  of  convicts,  as  well  .as by  the  uumerical  results  of  an  inquiry  which  showed  that,  while  imbeciles  are 
i-emarkable  for  the  long  succession  of  petty  offences  which  they  conmut,  they are  guilty  of  all  the  graver  crimes  of  arson,  nmrder,  rape,  and  unnatural 
olfonees,  much  more  frequently  than  are  an  equal  number  of  criminals  reiuitcd to  he  of  sound  mind  (G.). 
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re^hr  ocoannH  ̂ 'T?"      ̂ '^^i^^^^ aversion  to  their 

Ke  of  Sv     Tli^^v         ?f  ^^erything  that  wears  the 
and  the  lnSt^\«.  1^  '  f^erly  ignorant  of  the  value  of  money, ana  tne  last  use  they  make  of  xt  s  to  pav  their  debts  V.^nh 
jnan  among  then,  has  his  own  favourite  foiin  avagance  and 

a  sisti;cc"'nno?t  '^'^'"^^ ,^\'^,''^^'-  One  ealls  an  architect  to  Ms 

wh  S  1?.  ;         "'^"""P^?^^^^^^^      a  third  collects  useful  things 
trifles  -  nWw       ""rit.u'  ̂ ''^H'  ̂   """"-^^  in  worthless tiifles  ;  or  (worse  still)  becomes  the  incorrigible  patron  of  mendi- cants and  mendicant-thieves.  These  people  are  always  fo^mit acQuaintances  with  xmworthy  persons,  who  find  it  worth  the°r 
Jh-on         T  """^  Wi*^      tl^^i'-  ea^^^ess  of  dispo- 

TW        ̂   ^t''""]^^     *'"P^^-  ̂ "^^  strength  of  passion. 
v.LL  +1,  I'^^'^'^f Husbands,  and  fathers,  because  in  these 
relations  they  have  duties  to  perform.  Throughout  life  they  are weak  wavering,  fickle,  and  self-willed  as  children  ;  the  source  of constant  anxiety  and  misery  to  their  families  ;  the  prey  of  design- ing knaves;  the  expected  inmates  of  gaols,  workhouses,  and  lunatic asylums. 

These  moral  imbeciles  remain  at  large,  because  the  intellect  beino- 
unatiected,  they  have  no  distinct  delusion;  and  as  weakness  of  ia- 
tellect  is  a  necessary  ingredient  in  the  legal  idea  of  imbecility,  the attempt  to  prove  such  persons  of  unsound  miud  ia  a  court  of  law 
necessarily  fails.  That  absence  of  moral  sense,  and  corresponding 
want  ot  self-control,  which  is  the  essence  of  their  mental  malady, 
can  be  proved  only  by  the  history  of  their  daily  life  ;  a  history  often 
hard  to  obtain,  and  generally  studiously  withheld. 

Imbeciles  are  sometimes  as  much  under  the  dominion  of  childish 
fancies  as  maniacs  are  of  delusions.  A  commission  of  lunacy  was 
granted  in  tlie  case  of  a  young  gentleman,  aged  20,  the  slave  of  a 
childish  fancy  for  windmills,  with  an  aversion  equally  strong  to 
watermills.  Having  been  placed  under  control  in  a  place  where 
there  were  no  windmills,  he  cut  the  calves  of  a  child's  legs  to  the  bone, and  stated  that  he  should  have  taken  away  its  life,  that  he  might 
be  tried  for  the  act,  and  removed  from  a  place  where  there  were  no 
windmills.  He  had  always  been  violent  when  thwarted  in  his 
fancy,  had  threatened  his  keeper  and  members  of  his  family,  and 
had  more  than  once  made  preparations  for  committing  murder. 
When  we  chanced  to  see  him  in  a  distant  asylum  he  was  expecting 
to  be  appointed  head  miller  to  a  maniac  who  alleged,  among  other 
strange  claims  to  dignity  and  importance,  that  he  was  King  of 
England  (G.). 

A  typical  and  most  instructive  case  of  this  class  was  tried  at 
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Taunton,  Marcli  1868,  before  Bovill,  O.J.    A.  H.  was  indicted  for 

the  wilful  murder  of  J.  W.,  a  boy  of  13.    The  prisoner,  aat.  28,  was 

notoriously  au  imbecile  horn,  his  childhood,  deemed  by  his  father  a 

harmless  lunatic,  described  by  the  person  with  whom  he  was  put  to 

live  as  quiet  and  well-disposed,  of  good  and  peaceable  conduct, 

and  by  a  medical  expert  as  of  weak  intellect,  and  having  "  an  im- 

perfect development  of  mind  and  body,"  subject  to  headaches  and 
long  fits  of  melancholy,  and,  according  to  his  own  unconfirmed 
statement,  to  fits.    He  was  fond  of  reading  the  Bible,  and  had 

expressed  a  wish  to  be  a  Scripture-reader.      Ho  was  greatly 
addicted  to  wandering  about  from  place  to  place.    A.  H.  was  fond 

of  gardening,  but  would  sow  seeds  one  day  and  dig  them  up  the 
next  to  see  whether  they  were  growing.    On  the  morning  of  the 
murder  he  walked  twenty  miles,  armed  with  a  big  stick  and  a  sharp 
knife.    Early  in  the  evening  of  this  day  he  gave  himself  up  to  the 

police  as  "having  killed  a  human  being,"  and  crying  bitterly  at  the 
thought  of  what  he  had  done.    He  had  been  tempted  to  kill  two  or 
three  persons  ou  the  road,  but  had  abstained  ;  at  length  he  killed 

"  a  poor  little  boy  in  a  field,"  afterwards  washing  the  blood  from  his 
hands.    He  conducted  the  parish  constable  to  the  spot  where  his 
victim  la}',  the  head  beaten  to  a  pulp  and  the  throat  cut  from  ear  to 
ear,  severing  the  head  nearly  from  the  trunk.  He  could  not  bear  to 
look  at  the  body.    He  stated  that  he  had  been  reading  of  murders 
in  the  newspapers  till  he  thought  he  must  commit  one ;  that  the 
thought  had  been  in  his  mind  for  a  week ;  that  he  was  compelled  to 
do  it ;  that  he  did  not  wish  to  kill  the  boy,  but  could  not  resist 
it ;  that  he  knew  he  was  doing  wrong,  but  had  no  power  to  resist. 
The  judge,  in  summing  up,  said  that  there  was  no  assignable 
motive,  that  the  victim  was  an  absolute  stranger,  that  A.  H.  had 
been  from  boyhood  of  weak  intellect,  and  that  all  the  witnesses  con- 

curred in  the  opinion  that  he  was  not  "  in  a  state  of  sound  mind." 
And  yet  the  jury  were  to  decide  on  the  condition  of  his  mind  "  at 
the  time  he  committed  the  act,"  whether  "  at  the  time  he  com- 

mitted the  offence  he  was  in  such  a  state  of  mind  as  not  to  be  re- 

sponsible for  the  act ;  "  "  whether  he  knew  he  was  doing  wrong ;  " 
"  whether  he  knew  the  difference  between  right  and  wrong."  The 
jury,  taking  no  notice  of  these  questions  (so  strange  in  the  face  of 

the  man's  own  confession),  acquitted  the  prisoner  on  the  ground  of imcmUij. 

Legal  relations  of  imbecility.— In  respect  to  this  form 
of  mental  unsoundness,  two  kinds  of  questions  may  arise— 
questions  of  competency,  and  questions  of  responsibility. 

The  competency  of  imbeciles  to  form  contracts,  and  their 
validity  when  ibrmed,  has  often  engaged  the  attention  of  our  law 
courts.  Persons  of  weak  mind  have  been  brought  by  improper  in- 

fluence to  ally  themselves  in  marriage,  the  validity  of  which  has 
been  successfully  disputed,  as  in  the  case  of  Portsmouth  v. 
Portsmouth.  In  this  case,  as  in  others  that  might  be  cited,  the 
proof  of  imbecility  was  rightly  drawn,  not  from  a  few  isolated  facts, 
but  from  the  history  of  the  whole  life,  conduct,  and  character. 
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knowledge  of  the  i  setnd  value  of  If '"^^^  <^"P<^"'1«  ̂  
discretion,  such  ̂uiries  ml  n'^'  J"^g"^^"t 
plicated  shape.    ̂   ^  ̂^^"""^^    ̂ "'^  ̂ ""P^e  or  a  very  com- 

pronounced  incapable  of  ma'naging  theiAXirf      '    '  °"'  ""^ 

out  subject.    His  look  was  vacant,  his  dress  peculiar  his  j^nit 

S  uTd'the'sare  r 'd^^'^^^'^"^'  '^''''^  ̂'^^  and  hesiL^ fie  usea  the  same  words  and  expressious  again  and  again  reneatprl 
imperfectly  the  tasks  and  prayers  of  his  childhood,  aSUat^ed  the contortions  of  persons,  like  himself,  subject  to  fits.  sSch  a  case could  present  no  difficulty  either  to  witness  or  iury  (G.). More  difficult  questions  arise  in  respect  of  persons  who,  though 

habits  S  T"^  °'  imbecility  in  childish  ways,  eccentric iW  '  ?  •  Pf«^°»«'  a^'i  cruel  dispositions,  are  yet  able  to 
perform  the  simple  operations  of  arithmetic,  know  the  value  of 
money  and  can  comprehend  such  statements  and  suggestions  with respect  to  their  affairs  as  are  submitted  to  them.  In  some  of  these cases  a  successful  appeal  has  been  made  to  the  efficient  manner  in wliich  the  party  has  actually  conducted  his  own  affairs 

Ihe  proof  of  imbecility,  combined  with  undue  influence,  has  in many  instances  been  held  to  invalidate  a  will ;  but  in  the  absence of  such  influence  all  that  is  required  to  establish  the  wills  of people  of  weak  understanding  is,  that  they  should  have  been capable  of  comprehending  their  nature  and  effect. 
The  question  of  responsibility  for  such  acts  as  arson  and 

murder  can  only  be  answered  by  weighing  well  all  the  circum- 
stances of  the  act,  and  the  whole  life  and  character  of  the  accused 

and  ascertaining  the  motive  by  which  the  act  was  instigated  (if any  exists).  It  is  in  imbeciles  more  than  in  other  persons  of 
unsound  mind  that  the  test  of  a  knowledge  of  right  and  wrono- 
utterly  breaks  down.*  

" 

*  Several  interesting  and  instructive  cases  of  imbeciles,  concei-uino-  whom the  two  questions  of  competency  and  rospoiisibilitv  Iiave  been  raised,  arc  "-ivcn 
in  detail,  and  made  the  subject  of  judicious  comnientarv,  in  l{av's  '  Treatise  on 
the  McdicalJurisprudonce  of  Insanity.' 
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Cretinism— In  many  parts  of  the  continent  of  Europe,  espe- 

cially in  valleys  lying  among  hilly,  but  occasionally  in  unhealthy 

rural  and  urban  districts  in  all  parts  of  the  world,  a  disease 

prevails  which  combines  the  extreme  of  bodily  deformity  and 

degeneracy  with  deficiency  of  intellect.  In  Switzerland  and  Savoy 

persons  so  afflicted  are  called  cretins,  and  in  France  cac/ots.^  The 

morbid  feature  by  which  they  are  chiefly  distinguished  is  the 

enlargement  of  the  throat  known  as  goitre  or  bronchocele ;  but  to 

this  several  bodily  defects  and  deformities  are  superadded.  The 

stature  is  dwarfed,  the  belly  large,  the  legs  small,  the  head  conical, 

the  arch  of  the  palate  high  and  narrow,  the  teeth  irregular,  the 

mouth  large,  the  lips  thick,  the  complexion  sallow,  the  voice  harsh 

and  shrill,°the  speech  thick  and  indistinct,  the  eyes  squinting,  the 
gait  feeble  and  unsteady,  the  sexual  power  weak  or  wanting. 

The  best  authorities  represent  this  physical  degeneracy,  with 
the  co-existing  mental  deficiency,  as  dating,  with  rare  exceptions, 
from  a  period  subsequent  to  birth.  About  the  fifth  or  sixth  month, 

the  bodily  development  seems  to  be  checked.  The  child  is  weak 
and  looks  unhealthy;  the  head  is  large,  and  its  bones  widely 
separated  ;  the  belly  swells  and  the  limbs  shrink ;  teething  goes 
on  very  slowly,  and  the  child  cannot  stand  or  speak  till  its  fifth 
or  sixth  year.  Some  cases  are  complicated  with  spinal  distortion, 
some  with  hydrocephalus. 

These  weak-minded  persons  are  usually  classified  as  cretins, 
semi-cretins,  and  the  cretinous,  or  cretins  of  the  third  degree. 

The  first  class  answer  to  the  description  of  idiocy  already  given, 
with  the  addition  of  the  peculiar  deformity  of  the  throat.  Their 
life  is  automatic,  they  have  no  intelligence,  their  senses  are  dull 
or  wholly  wanting,  they  cannot  speak,  their  time  is  spent  in 
basking  in  the  sun  or  sitting  by  the  fire,  and  only  the  most  urgent 
calls  of  nature  rouse  their  attention.  They  do  not  possess  the 
power  of  reproduction.  The  next  class  (semi-cretins)  can  be 
taught  to  read  and  to  repeat  prayers,  but  do  not  understand  what 
they  learn ;  they  have  no  idea  of  numbers,  they  note  what  passes 
around  thera,  and  use  words  to  express  their  wants,  remember 
common  events,  understand  what  is  said  to  them,  and  speak 
intelligibly  on  common  subjects.  Cretins  of  the  third  degree  show 
glimp.ses  of  a  higher  nature,  and  can  attain  a  certain  degree  of 
proficiency  in  mechanical  employments  and  contrivances,  in  draw- 

ing, painting,  and  music;  but  arithmetic  is  a  very  rare  acquire- 
ment. They  are  said  to  be  acutely  alive  to  their  own  interest,  but 

unable  to  manage  their  affairs,  unwilling  to  take  advice,  obstinate 
and  litigious. 

Cretins  of  the  second  and  third  degrees,  if  removed  from  their 
birth-place  early  in  life,  and  put  under  judicious  superintendence, 
improve  greatly  in  body  and  mind,  and  may  become  useful  mem- 

bers of  society. 
DEMENTIA. 

This  is  readily  distinguished  from  the  two  forms  of  amentia  just 
described.    In  idiocy  the  deficiency  is  congenital ;  in  imbecility  it 
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shows  itself  in  ei 
su 

excitement         ̂   '  ^"^  ̂^''^e^t  and  sustained 

o/rectr?*tr  "S"tris"?ai''  and  a  chronic 
profound  n7elanchol/oi-  stul      Z'  T    T'''^'      ̂   ̂''"^'^ 

8:0ns  of  comparatively  tranquil  incolierence  4ere  is  also  ' 
l^-ZS:"^  '         °'  '^^"^'^^^^  associated  with  Gene  J 

Dementia  also  has  its  degrees  or  stages  of  forpetfulness  irvp tionahty,  incomprehension,  and  inappeteJcy.    A  pftient  suffering 

of  memrlSn'V"  'T''  ''''^^  w Jrse,  fix'st'thibTts  Slnf mJiend  ̂ '  .fT.if '  reasoning  power,  then  inability  to  com- 

lomion'   (p'cS5        ̂ '"^^^^^'^  — -  i-tincts  of 
1.  Acute  Dementia.-That  form  of  dementia  which  arises from  sudden  mental  shocks  often  presents  a  very  peculiar  character 

in  s  JTb  r'  "'^^^i ,--««ted  and  fixed  for  thi  reminder  of  Se in  sad  abstractioQ  on  the  event  which  had  occasioned  it  •  or  the 

ir.  ?  fo^^'"  earthquake  panic  of  1843  we  saw  a  case  of  dementia 
m  a  lad  12  years  of  age,  brought  on  by  the  alarming  conversation ot  a  knot  of  Irishmen  in  the  dusk  of  the  evening.  The  poor  bov seemed  deprived  of  all  his  faculties,  was  dull  and  listless,  and answered  every  inquiry  by  a  vacant  smile.  He  had  short  fits  of terror  and  excitement,  but  soon  relapsed  into  stupor  (Ci ) 

2.  Chrome  Deinentia.-This  form  may  be  often  traced  to 
some  slowly  actmg  cause,  such  as  prolonged  grief  or  anxiety; sometimes  it  follows  attacks  of  fever,  mania,  melancholia,  apoplexy 
paralysis,  or  repeated  fits  of  epilepsy.  In  all  these  places  it  may depend  on  softening  or  other  chronic  disease  of  the  brain.  It  may be  interred  from  two  melancholy  cases  of  recent  occurrence  that  the 
inhalation  of  one  poisonous  vapour  at  least  (mercuric  methide)  can induce  ID  healthy  men  a  state  of  brain  passiug  gradually  into  the 
most  hopeless  dementia,  not  distinguishable  from  idiocy. 

3.  Senile  Dementia,  or  that  incidental  to  the  aged,  is  a  well- marked  form  of  the  dementia  which  arises  from  causes  acting 
slowly  and  gradually.  The  first  symptom  is  impaired  memory  of recent  events,  with  dulness  of  perception  and  apprehension,  and 
an  inability  to  fix  the  attention,  or  follow  any  train  of  thought. 
The  things  heard  five  minutes  since  are  forgotten,  and  the  same 
question  is  repeated  again  and  again.  Hence,  the  transaction 
of  business  requiring  sustained  attention  becomes  impossible. 
The  reasoning  powers  suffer,  for  scarcely  are  the  premisses  laid 
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down  before  they  are  forgotten,  and  the  
act  of  comparison  by 

which  the  conclusion  is  arrived  at  cannot  be  P'r'-f^^-'f^^  ̂   'se  tence 
mirsuiu-  the  same  topic  of  conversation  throug

h  part  of  a  seiitenct 

£  ne  ac"cidental  suggestion  turns  the  ideas  aside 
 Perso^« J 

affected  know  their  attendants  and  recogniz
e  their  friends  but 

they  s^^^^^^  sig-^^  °f  «-^°tion  on  seeiug 
 them  ;  and  they 

can  still  employ  themselves  mechauically-men
  m  writing,  and 

worn  n  n  kidtt'ng  and  sewing.  The  next  phase  of  t
he  malady  is 

one  of  complete  incomprehension.  Memory,  reason
,  and  the  powei 

of  attention  are  entirely  lost;  but  the  muscula
r  force  remams 

intact,  and  displays  itself  in  perpetual  activity,  m  j
umping  oi 

running  to  and  fro,  or  walking  round  in  a  circle,  or 
 rocking  back- 

wards and  forwards  iu  a  chair,  dancing,  smging,  and  shouting,  or 

in  talking  or  muttering  incessantly.  Many,  however  si
t  silent  and 

tranquil,  or  with  a  vacant  unmeaning  stare  for  weeks,  mo
uths,  or 

even  years.  A  few  remain  crouched  in  one  uneasy  postur
e,  or 

they  stand  erect,  with  the  neck  rigidly  fixed  at  right  angles
  to  the 

body.  Some  display  obstinate  delusions.  In  the  last  stage
  o±  all 

even  the  animal  instincts  are  lost;  there  is  neither  perception
, 

memory,  thought,  nor  reason,  but  bare  physical  existence
 ;  witn 

occasionally,  at  distant  intervals,  a  short  resuscitation  of  some  ot 
the  mental  powers.  t   ,  ,      r  .  i 

4.  General  Paralysis  (Paresis).— The  weakened  state  ot  the 

mind  in  this  form  of  dementia  shows  itself  in  most  cases  by 

delusions  of  unlimited  power  and  boundless  wealth ;   in  all  by 

progressive  decay  of  bodily  and  mental  power.    Among  the  early 

symptoms  are  neglect  of  duty,  a  restless  and  wandering  disposi- 
tion, the  commission  of  petty  thefts,  indecent  cxposure_  ot  the 

person,  acts  of  extravagance,  and  a  sudden  change  of  opinion  and 

feeling,  moral  and  rehgious.     This  disease  is  rare  in  women, 
common  in  men  of  education  and  position ;  and  it  generally  shows 

itself  in  adults  of  middle  age— from  30  to  60.  _  Its  carses  are 

intemperance,  sexual  excesses,  syphilis,  the  anxieties  and  undue 
mental  labours  of  the  active  and  stirring  period  of  life,  and 

hereditary  taint.     The  mental  defect  is  sometimes  recognized 

before  the  paralysis,  sometimes  with  it,  and  sometimes  the  spinal 

cord  is  first  aft'ected,  then  the  structure  and  functions  of  the 
brain.    Its  duration  is  usually  stated  at  from  a  few  months  to 

three  years.    The  paralytic  symptoms  show  themselves  first  iu 
the  tongue,  lips,  and  features.    The  articulation  is  hesitating  and 

indistinct;  the  lips,  tongue,  and  muscles  of  the  face  are  tremulous 

and  quivering ;  the  pupils  often  unequal.    Then  the  muscles  of 
the  limbs  are  affected.    The  patient  trips,  stumbles,  and  staggers, 
and  can  no  longer  perform  such  combined  muscular  movements  as 
playing  on  musical  instruments,  writing  and  sewing.    The  para- 

lysis increasing  and  extending,  at  length  attacks  the  sphincters 
and  the  muscles  engaged  in  the  act  of  swallowing,  so  that  it  is  not 
uncommon  for  death  to  happen  from  suffocation.    The  gradual 
descent  towards  death,  marked  by  increasing  weakness  and  help- 

lessness, is  interrupted  by  occasional  violence  and  fits  of  epilepsy. 
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itself  at  an  carlj  stage    S  rX  ,tt„f  '? 

m„tW  words  a™  about  "gold,  and  caiL|eT a„dt iSo'„a"f 

mirid  W  kj/Jll  mouth  or  year,  his  speech  was  slightly  im^ paired,  but  his  walk  was  tolerably  firm.    Fig.  30  was  taken  a 
Kg,  30. Fig.  31. 

month  after  the  appearance  of  these  symptoms,  and  fi<^.  .31  after the  lapse  of  another  month,  when  the  disease  had  made  much progress,  shown  by  increased  embarrassment  of  speech,  nearly 
utter  loss  of  memory,  tottering  gait  (for  he  could  scarcely  walk  at allj,  and  notwithstanding  a  very  good  appetite,  rapid  emaciation. •  of  dementia.— Dementia  is  a  common  sub- 

ject of  the  inquiry  de  hmatico.  A  demented  person  lapses  into habits  of  ruinous  extravagance,  and  the  inquiry  has  for  its  obiect to  ascertain  whether  he  is  able  to  manage  his  affairs,  and  if  not 
since  what  date.  To  this  inquiry,  difficult  in  itself,  the  rival  in- 

terests that  always  grow  up  round  persons  of  this  class  oppose peculiar  obstacles. 

A  question  frequently  raised  respecting  persons  suffering  from 
this  form  of  unsoundness  relates  to  the  validity  of  wills  made  or 

*  L.Meyer:  quoted  by  Maiulslny  iu  his  'Phy.siology  and  Patliolofry  of  tlio 
Mind,  p.  j6'4. 
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altered  by  them ;  and  the  same  question  is  apt  to  arise  m  cases  of 

senile  dementia.  The  inquiry  is  generally  a  difiBcult  one  ; 
 for  such 

persons  vary  greatly  from  day  to  day,  and  present 
 themselves  to 

different  observers  in  different  lights.  Hence  conflicting  testim
ony, 

and  wide  divergences  of  opinion,  both  among  unskilled  and 
 skiJled 

witnesses  ;  and  the  legal  decision  ultimately  turns  much  more 
 on 

the  character  of  the  will  itself,  and  its  consonancy  or  otherwise
 

with  the  known  intentions  and  views  of  the  testator  at  an  earlier 

period  of  his  life,  and  with  the  natural  feelings  of  persons  of  sound 

intellect,  than  on  the  medical  or  other  evidence  respecting  Jus mental  condition. 

General  paralysis,  in  all  its  degrees,  affords  a  stro_ng_  presump- 
tion against  the  competency  of  the  subject  of  it,  for  it  implies,  as 

a  general  rule,  exaggerated  ideas  of  wealth,  and  consequent  in- ability to  make  a  reasonable  use  of  money. 

The  responsibility  of  the  demented  for  acts  which  in  the  sane 
are  crimes  will  be  considered  presently. 

MANIA. 

This  term  includes  all  the  forms  of  unsoundness  that  are  cha- 
racterized by  undue  excitement;  and  it  therefore  differs  widely 

from  those  already  described.  There  is  no  legal  term  in  common 

use  which  rightly  characterises  this  state ;  and  one  of  its  most 

important  forms,  moral  insanity,  is  as  yet  unrecognised  by  the 
law.  The  only  legal  term  used  in  a  sense  analogous  to  that  of 
mania  is  limacij,  which,  as  already  remarked,  is  objectionable  from 
being  founded  on  a  feature  of  the  disease  not  present  in  all  cases. 

There  are  three  forms  of  mania  ;  general,  intellectual,  and 
moral ;  the  two  latter  having  each  two  sub-divisions — general 
and  partial. 

General  mania. — This  form  affects  the  intellect,  the  emo- 
tions, and  the  passions,  and  throws  the  whole  mind  into  a  state  of 

mingled  excitement  and  confusion.  It  is  the  counterpart  of  the 
incoherence  of  dementia,  and  the  form  which,  in  some  cases,  mania 
assumes  from  the  very  first.  It  would  be  correctly  designated 

"  ragiug  incoherence."  There  is  another  form  liable  to  be  con- 
founded with  this,  on  the  one  hand,  and  with  monomania  on  the 

other,  but  which,  when  carefully  examined,  is  found  to  be  a  general 
unsoundness,  with  undue  excitement  of  some  predominant  emotion 
or  passion  that  takes  the  lead  in  the  unsound,  as  it  had  previously 
done  in  the  sound  mind. 

Mania,  whatever  its  form,  unless  it  be  the  immediate  conse- 
quence of  injuries,  moral  shocks,  intoxication,  poisoning,  or  acute 

disease,  is  commonly  preceded  by  important  bodily  and  mental 
changes,  which  occupy  a  variable  period,  from  a  few  days  to  fifteen 
or  twenty  years.    This  is  known  as  the  period  of  incubation. 

When  the  period  of  incubation  is  short,  the  disease  shows  itself  at 
the  end  of  some  hours  or  days  of  anxiety,  uneasiness,  and  sadness, 
by  headache,  sleeplessness,  and  excitement.    The  patient  begins 
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generally  beer  w  ?h  a  ronS  '  ̂T^"^  extended,  the  disease 

characterised  by  ̂dd  loiZ  '"''''  ff^o^e  disorder  of  the  mind, 
affections.    SnatiPnM       '  T^fVf^  inclinations,  and  changing 

intoxication  nfaLs  .^.tSf.'f'^'        ̂   "^'^^  '^^^e  of 
his  health  giverwa?  TtL  1  •  """^T^'  ?-«^,««'^ab]e.  Meanwhile 
appetite:  and  suffpvVfrn  •  r'^  disturbed;  l,e  loses  flesh  and 

cUnge  also  tal  ?f  f  1  •''''^i?''*'"''  ̂ '^'^  constipation.  A  great 

charfcter  anrft  l-^  ""'^-/^  ^'^"^'^s,  affections,  and 

mumcath'e   nr,^       •  ^      ̂ ^^s  gay  com- 

cau.i^  if  opel  and  .0^^^^^^^^  each  other  without  apparent use.  iropen  and  candid,  he  becomes  suspicious  and  jealous;  if Fig.  32. Fig.  33. 

moderate  m  his  political  and  religions  opinions,  he  passes  to  an extreme  exaggeration  in  both ;  if  affectionately  attached  to  wife children  and  relations,  he  regards  them  with  indifference  or  di.s- 
like  ;  if  he  was  orderly  and  economical,  be  becomes  confused  and 
prodigal ;  if  correct  m  conversation,  his  language  becomes  violent 
and  obscene  ;  if  chaste  or  moderate  in  sexual  indulgence  be  be- comes the  victim  of  insatiable  desires,  and  either  seeks  to  associate 
with  the  other  sex,  or  has  recourse  to  disgraceful  practices. 

If  this  is  a  first  attack,  he  is  apt  to  be  misunderstood,  and  to  be 
harassed  and  pained  by  indiscreet  questions,  offensive  insinuations 
and  frivolous  accusations  ;  and  when  at  length'  he  breaks  out  into furious  mania,  the  attack  is  attributed  to  some  quite  inadequate cause. 

The  period  of  incubation  passed,  and  the  disease  fully  established, 
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the  patient  lias  faith  in  his  delusions,  and  instea
d  of  concealing 

his  thoughts,  openly  and  strenuously  avows  t
hem  except  when 

tempted  by  powerful  motives  to  a  contrary  cours
e.  When  thwarted 

and  opposed  he  uses  the  most  violent,  obscene,  
and  insulting 

lancruage,  tears  his  clothes  and  bedding  to  pieces,  a
nd  inflicts 

bodily  in  ury  on  himself  and  those  about  him.  The  face 
 is  flushed, 

the  eyes  wild  and  sparkling,  he  complains  of  ringing  in  t
he  ears, 

pain,  wei-ht,  and  giddiness  in  the  head.  He  is  restless  an
d  sleep- 

less •  he  is  insensible  to  heat  and  cold,  and  either  abstains  trom 

food  and  driuk  during  long  periods,  or  eats  voraciously.  His 
 habits 

are  often  most  disgusting  and  offensive.  His  muscular  power
  is 

inordinately  developed,  and  he  sustains  for  a  long  time,  wit
hout 

sleep,  a  succession  of  efforts  which  would  soon  utterly  exhaus
t  a 

healthy  person.  . 
The  features  of  the  maniac  during  the  fit  wear  an  expression  not 

merely  of  fierce  excitement,  but  are  often  so  changed  as  to  be  hard 

to  recognise.  The  annexed  figures  give  some  idea  of  this  contrast. 

Fig.  32  shows  an  epileptic  maniac,  ait.  60,  in  a  paroxysm,  and 

tig°  33  the  same  person,  calm,  collected,  and  well-behaved. G-eneral  inteUectual  mania.-— The  opinion  is  gaining  ground 

that  mania  is  in  all  cases  primarily  an  emotional  disease,  and  that 
the  affection  of  the  intellect  is  secondary.  But  there  is  certainly 

one  exception  in  a  class  of  cases  in  which  the  senses  are  the  sport  of 
illusions,  not  isolated,  but  grouped  together,  and  following  each 
other  so  as  to  differ  in  no  respect  from  the  mixed  experiences  of 

real  life;  these  being  converted  from  illusions  into  delusions  by 

the  act  of  belief,  constitute  the  -whole  of  the  mind's  unsoundness  ; 

and  they  may  be  fitly  designated  "  illusional  insanity."  Of 
this  we  bave  three  good  examjDles  in  the  estimable  gentleman  of 
Argos  immortalized  by  Horace  : 

"  Qui  .se  credebat  miros  audire  tragieduti, 
In  vacuo  lastns  sessor  plausorque  theatre ;  " 

in  another  at  Abydos,  mentioned  by  Aristotle ,  and  in  the  patient 
of  "exalted  rank"  whom  Sir  Henry  Hal  ford  saw  in  his  fancied 
theatre,  and  heard  "call  upon  Mr.  G.irrick  to  exert  himself  in 
the  performance  of  Hamlet."  In  an  analogous  form  of  illusional 
insanity,  a  series  of  illusions  of  sight,  sound,  and  touch,  are  woven 
into  a  continuous  tale  of  wonder,  as  happened  to  a  well-known 
artist  who  gave  an  account  of  his  experiences  in  '  All  the  Year 
Kouud'  for  October  5,  1861. 

There  is  still  another  class  of  cases  in  which  some  single  object 
appears  to  impress  the  senses  so  strongly  that  the  mind,  by  a_ 
strange  kind  of  illusive  transformation,  completely  identifies  itself 
with  the  object  in  question.  Such  was  the  case  of  a  gentleman 
who  thought  himself  secretary  to  the  moon,  but  does  not  seem  to 
have  carried  his  unsoundness  into  sublunary  affairs ;  and  of  another 
who  thought  himself  the  Crystal  Palace. 

But  there  is  certainly  a  very  distinct  and  well-marked  cliiss  of 
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oTL:7:iL'^^^^^^^  -an,  dependent 
pride,  vanity,  or  ambitLn  ot  whlcrDr  ReM  ''"'^'^ example  in  a  vain  younc.  m^dicarstuLnf  wl.     ̂   T 
a  fortune,  by  acade'mical  bouours  ente  ̂ /wm 

Kussia  ;  bad  composed  Virgil's  '  TRnmrl '  •  w      •  ̂   V^^els  m 

tbe  masterpieces  of  ̂laffaell'l^dk"^^^^^^^^^^^^  "^^'^ M    ;  ,S™'T  Jobnson  ('The  Arrangement  and  jfomenclature  of 
who  clnimp?!'"- ^  ^^'"^^         ̂ ^^^'y  characterisSc  Itter  of- one who  claimed  the  incongruous  titles  of  champion  and  kin«  of  Eni land,  and  heir  presumptive  to  the  Crown  at  the  same  tWp  ilol  T monopolised  all  the  principal  offices  of  State 

A  patient  of  ours,  who  after  indulging  for  years  in  a  series  of strange  and  indecent  acts,  only  to  be%cconnted  for  by  mo  al  in- sanity, had  an  attack  of  general  mania,  followed  by  braiiLoften in^. in  which  state  he  claimed  to  know  all  about  the  human  body  !s 
having  made  it ;  to  be  the  Christ,  king  of  England,  and  heir  a^'pa! lent;  to  have  written  a  universal  history  in  a  curiously  short  stice of  time ;  and  to  be  in  possession  of  untold  wealth  (G  )  ̂ The  autobiography  already  referred  to,  of  a  gentleman  who  had recovered  from  an  attack  of  mania,  shows  how  general  was  the disturbance  of  the  whole  intellectual  and  moral  being,  thouo-h  the 
predominant  emotion  being  of  a  religious  character,  the  case"mio-ht have  been  described  as  one  of  religious  monomania  ° 

General  intellectual  mania  consists,  then,  in  many  cases,  in  a violent  disturbance  of  all  the  intellectual  faculties  brouaht  about 
by  the  over-excitement  of  some  one  leading  emotion  or  passion Partial  mteUectual  mania.— This  was  called  melanchoHn 
from  the  mistaken  notion  that  such  partial  affections  of  the  in- 

tellect are  always  of  a  gloomy  character.  But  Esquirol  showed 
that  such  persons  have  often  extremely  gay  and  pleasant  ideas, and.  substituted  the  term  monomania,  now  generally  received. 

The  simplest  form  of  this  disorder  is  that  in  which  the  patient takes  up  some  one  notion  opposed  to  common  sense  and  universal 
experience.  He  is  secretary  to  the  moon,  the  Crystal  Palace,  a 
grain  of  wheat,  a  goose-pie,  a  pitcher  of  oil,  a  wolf,  a  dog,  or  a  cat. 

In  many  cases  this  single  delusion  relates  to  or  is  caused  by 
some  sensation  or  disease,  which  the  monomaniac,  like  the  dreamer, 
associates  with  imaginary  accompaniments.  Thus,  Esquirol  tells 
us  of  a  woman  who,  having  hydatids  in  the  womb,  insisted  that 
she  was  pregnant  with  the  devil ;  of  another  who,  havin  g  adhe- 

sions of  the  intestines  after  chronic  peritonitis,  imagined  that  a 
regiment  of  soldiers  lay  struggling  and  fighting  in  her  belly ;  of  a 
third  who,  suffering  in  the  same  way,  believed  that  the  Apostles 
and  Evangelists  had  taken  up  their  abode  in  her  bowels,  and  were 
occasionally  visited  by  the  Pope  and  the  Patriarchs  of  the  Old 
Testament. 
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f^P^tpi-ous  reiilv  that  the  snake  was  a  male.    .    ,       ̂   •  n 

•^'But  such  'cJses  of  partial  intellectual  mama  do  "ot  compnse  al 

those  designated  as  monomania;  for  m  most 
 instances  the  menta 

affection  g?es  beyond  a  single  insane  idea  
and  influences  more  or 

less  exten^sively  the  thoughts  and  the  conduct,  bein
g  marked  by 

other  intellectual  and  moral  inconsistencies. 

Moral  mama.-Pmel  first  recognised  this  f
orm  of  ound- 

ness,  the  disease  having  been  previously  considere
d  as  wholly  or 

chiefly,  a  malady  of  the  reasomng  faculties.  He
  found,  at  the 

Bicetre.to  his  great  surprise,  many  maniacs  "  wh
o  betrayed  uo 

lesion  whatever  of  the  understanding,  but  were  under 
 the  dominion 

of  instinctive  and  abstract  fury,  as  if  the  affective  fac
ulties  alone 

had  sustained  injury."  This  he  called  oname  sans  cMi
re.  ihe 

reality  and  importance  of  this  distinction  between  intell
ectual  and 

moral  mania  are  now  recognised  by  all  who  have  experience  ot  th
e 

insane;  as  well  as  the  fact  that  the  first  generally  precedes  the
 

second  Prichard,  an  able  writer  on  this  subject,  defines  mor
al 

mania  as  "a  morbid  perversion  of  the  natural  feelings,  affections, 

inclinations,  temper,  habits,  and  moral  dispositions,  without  any 

notable  lesion  of  the  intellect,  or  knowing  and  reasoning  faculties, 

and  particularly  without  any  maniacal  hallucination." Moral  mania,  like  the  intellectual  form,  may  be  either 
general  or  partial.  , 

General  moral  mania. — Prichard  observes  that  there  are 

many  persons  living  at  large  in  society  who  are  reputed  to  be 

singular,  wayward,  and  eccentric.  An  attentive  observer  will 

recognise  something  remarkable  in  their  manners  and  habits  which 

may"  lead  him  to  doubt  their  sanity ;  and  often  on  inquiry  his 
suspicions  are  strengthened  by  finding  that  an  hereditary  tendency 
to  madness  exists  in  the  family,  that  several  of  the  relations  have 

laboured  under  other  diseases  oi'  the  brain,  or  that  the  individual 
himself  has  formerly  had  a  decided  attack  of  madness.  His  temper 

and  disposition  are  found  to  have  changed;  to  bo  not  what  they 
were  previous  to  a  certain  time ;  and  the  change  may  perhaps  be 
traced  to  a  period  when  he  had  a  reverse  of  fortune,  or  lost  some 
beloved  relative,  or  sustained  some  severe  shock,  some  febrile  or 
inflammatory  disorder  affecting  the  brain,  a  slight  attack  of  palsy, 
or  a  fit  of  epilepsy.  In  some  cases,  the  alteration  in  temper  and 
habits  has  been  gradual  and  imperceptible,  consisting  apparently 

in  an  exaltation  or  increase  of  peculiarities  always  more  oi-  less 
natural  and  habitual.  These  persons  are  capable  of  reasoning  or 
supporting  an  argument  on  any  subject  within  their  sphere  of 
knowledge;  and  they  often  display  great  ingenuity  in  justifying 
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S/lS^^tS^:.^^.rj:?"^  one  sense,  indeed, 
andactxmder        XeTce  o7fl  1  unsound;  they  think 

which  render  Jane  peXt  ,  ro^erbLTv  ̂   n"'^''^'''^^ 
judgment  and  conduct.  P^o^eibially  liable  to  error  both  in 

clear°»fcs*''k';^'°^°^''^  "^''^^  of  ̂^ania.    "It  is 
deluVion  t  is  'in  f.fi'^o^T''  ""T^  ̂ 'f  "°«°>"Plicated  with  menta 

a  staie  i^  wlSh  the  Lso^  '?^;'^'\of-«-tal  exaltation  (Tollkeit), 

his  sense;  and  ev' i  possession  of 

l^uwei.to  ooey  Uiem.  Esqmrol  not  on  y  recoo-nised  thi<i  fm-m  of unsoundness,  but  even  declared  "moral  alienatioTto  be  the  iler charactenst:c  of  mental  derangement,"  adding  that  tbongh  tSez-e are  madmen  m  whom  it  is  difficult  to  find  any  trace  of  halluci.m! 

i^^^^i^^^^^  p-^-^   — 1  ̂̂ ^^ 

tt^Grelt  William^  Prussia,  father  of  FredS t^e  (jieat.  He  was  a  drinking  and  smoking  hypochondriac  and the  strange,  wayward,  and  cruel  tyrant  of  his  tkmi  y  and  iLse hold.  His  religious  austerities,  his  disgusting  and  brutal  be- 
haviour to  his  children,  his  unfounded  hatred  of^his  own  son  and repeated  attempts  on  his  life,  his  one  attempt  on  his  own  life  l^s steady  and  unswervmg  persecution  of  the  innocent  objects  of  his suspicion  and  dislike  without  any  delusion  beyond  that  which 

might  fairly  be  regarded  as  the  offspring  of  his  hate,  present  a striking  picture  of  general  moral  mania. 
Maudsley  *  gives  us,  as  the  "extremest  example  of  moral  insanitv  " he  has  seen,  the  case  of  an  old  man,  ast.  69,  who  had  been  in  one 

asylum  or  another  for  fifteeix  years.  .  He  had  great  intellectual power,  could  compose  well,  write  tolerable  poetry  with  much fluency  and  was  an  excellent  accountant.  He  had  no  delusion,  but morally  he  was  utterly  depraved."    He  would  steal  aud  hide 
whatever  he  could,  and  several  times  escaped  from  the  asylum 
with  marvellous  ingenuity.    He  then  pawned  what  he  had  stolen, 
begged,  and  lied  with  such  plausibility  that  he  deceived  many people,  until  he  got  into  the  hands  of  the  police,  or  was  found  in  a 
wretched  state  in  the  worst  company  in  the  worst  part  of  the 
town.    He  had  been  several  times  in  prison  for  stealing.  In 
the  asymm  he  was  most  troublesome, "  cunning,  plausible,  aud treacherous  ;  abusive,  foul,  and  blasphemous  in  language ;  drew 
indecent  pictures,  and  was  guilty  of  most  indecent  acts.  °  At  long 

*  '  Physiology  and  Pathology  of  the  Miud  '  p.  317. 
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,  4.-       „f       vPUN  he  fell  iuto  profound  melancholy 
ntervals,  sometimes  ot  two  yeais  ne  ieii  u    i  i^iuiy  insane 

fov  two  or  .three  months,  retusec  j^^^^        rmox^.1  sense 
as  any  pat.ent  m  ̂^^^  f         th  J  coulJ  b    f^^^      with  his  very 

r^SS  w^;;  S;:tt  w^:tt
i?Sl  engaged  in  the  service  of 

:H^^^irrp^^ 

impel  them,  and  with  difficulty  restram  t
hemselves,  oi  they  give 

that  may  not  be  thus 

plac  1  b^  morbS  excitement  beyond  t
he  restraint  of  reason  and 

?onsciencl  The  following  forms  ai^  now  .^-f-J,^^ -^"f^^^l^^,^ 
have  received  distinct  names  :-Kleptomania,  

Eiotomania,  J:'yio 

mania  Dipsomania,  Suicidal  Mama,  Homicidal  
Mama. 

Kleptomania,  or  propensity  to  theft.-M
any  persons  placed 

by  then-  wealth  beyond  the  reach  of  vulgar  ten
^ptation  ai-e  snb.iect 

to  this  form  of  unsoundness,  women  being  more 
 liaole  to  ̂t  than 

men.  It  is  also  a  common  feature  of  imbecility
  and  of  mama 

and  an  incident  of  maniacal  paroxysms.  P^^JF^i 

curious  case  of  a  madman  who  would  never  eat  his 
 food  unless  he 

'''^E?otomania,  or  amorous  madness.— This  disease,  known  as 
satyriasis  when  it  attacks  men,  and  nymphomania  

when  it 

occurs  in  women,  sometimes  afflicts  virtuous  females,  who  
view 

their  excited  passions  with  horror  and  remorse.        _  _ 

Pyromania,  or  propensity  to  incendiarism.— This,
  m  common 

with  Kleptomania,  is  more  frequent  m  women  than  m  men
, 

especially  in  young  girls  subject  to  menstrual  suppressi
on  or  dis- 

turbance. It  also  prevails  among  the  imbecile  tramps  who  mtest our  rural  districts. 

Dipsomania.— An  excessive  craving  for  drink,  in  some  cases 

continuous,  in  others  intermittent,  is  a  well-recognised  form  of  par- 

tial moral  mania.  It  may  also  be  part  of  a  more  geuera.1  unsound- 

ness, and  the  insane  source  of  all  the  patient's  manifestations. 
He  is  perfectly  rational  when  not  under  the  influence  of  drink. 

Suicidal  monomania.— The  fact  of  suicide  having  been  prac- 

tised and  sanctioned  by  philosophers  and  lawgivers  of  past  times, 

and  of  being  still  in  common  use  in  nations  which  have  attained  in 

many  respects  a  high  civilisation,  such  as  China  and  Japan,  has 
led  some  to  the  belief  that  it  is  not  always  the  result  of  msano 

impulse.  The  calm  and  deliberate  manner  in  which  the  act  is  often 

set  about,  and  the  plausible  reasons  alleged  in  its  defence,  tend  to 

confirm  this  view.  Those  who  recognise  a  "  folic  raisonante,"  or have  seen  cases  such  as  that  which  once  came  under  our  own 

jiotice,  of  a  youn^r  man  who  had  displayed  high  talents  and 
achieved  great  distinction  both  at  school  and  college,  crowning  a 

N  2 
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which  we  can  attach  no  bett^  eolw^",^^  '"^^  t° 
will  not  attach  mulh  im^TviLT^^^^  ''T^'"'^  (G  ), 
find  a  better  reaZ  fo   bSvTn.  i^^  ^^"-'^ -i^l 
independent  of  insanity,  TthTLt  tL  tn  V'^'*  occasionally, 

prcviouslX"e?sS\°"n.i;d';G?''  provocation,  of  persons  not 

til's' rafnTlaTfTrceTor^r^'  "t^^^^-  -"^^-n 
an  Engli:h^M'o;tt"  ho^l7bt:rJiK"on  ̂ S.e  Vea^^^^^^ 

child,  cooked  and  ate  of  it,  and  offered  the  dish  to  her  husband  «^ 
To^r'  ̂ \}-^^-^^y^    Who,  again,  can  revise  to  le^J that  a  most  degrading  practice,  to  which  whole  nations  in  the  East a  e  largely  addicted  IS  m  many  of  the  cases  which  occ^ir  amon^ ourselves  a  true  madness  of  the  flesh.f    If  a  man  o?  h  gh  socia! position,  and  possessed  of  a  princely  fortune,  is  held  to  be  a  mora maniac  it  he  cannot  help  stealing,  surely  o;e  surrounded  bTal the  refinements  of  modern  society,  and  iho  yet  indulges  in  this 

That  very  many  cases  of  suicide  are  the  result  of  insane  impulse does  not  admit  of  doubt ;  and  this  conclusion  is  strengthS  W 
l.w!'^^'"?  self-destruction  made  by  some  inmates  o^f 

L'^Y^r.'^*?'  '^'•^T'  ̂ ^'^^^^  °f  'i^^th  sometimes  selected, and  the  fact  that  several  members  of  the  same  family  often succumb  to  It  in  turn.  It  may  be  added  that  such  high  authorities 
as  lodere  and  Esquirol  have  strongly  maintained  the  necessary clependence  of  suicide  on  insanity. 
Homicidal  mania.-The  best  authorities,  both  at  home  and abroad,  have  recognised  this  form  of  mental  unsoundness  as 

existing  independent  of  delusion.  The  recorded  cases  are  now  verv numerous,  and  comprise  instances  of  successful  resistance  to  the impulse,  voluntary  submission  to  restraint,  and  failure.  Women 
seem  to  be  more  liable  than  men  to  this  form  of  moral  mania,  even 
It  we  set  apart  some  cases  of  infanticide  as  special  instances  of  it 
Women  weakened  by  grief  or  anxiety,  by  habitual  discharges  at 
the  menstrual  period,  at  the  change  of  life,  and  soon  after  delivery, are  thrown  into  a  peculiar  nervous  state  known  as  mimosis 

*  Tliis  caso  belouged  to  a  painful  class  iu  which  a  solitiiry  vice  indulged  in excessively  lu  youth,  and  perhaps  abandoned,  lays  the  foundation  of  a  shattered 
nervous  system,  and  leaves  a  legacy  of  unavailing  regret. 

t  See  I'crvcrted  Sexual  Instincts,  by  J.  Xriig,  in  'Brain,'  vol.  iv.  18S2 
p.  3U8,  

' 
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inqnteta,  sometimes  accompanied  by  a  strong  impulse  to  crime, 
with  an  overwhelming  dread  of  giving  way  to  it. 

Puerperal  mania. — This  is  named  after  its  cause,  and  not  after 

any  leading  symptom.  It  attacks  women  who  have  been  recently 

conBued,  generally  at  some  period  between  the  first  suckling  of  the 
child  and  the  last  show  of  the  lochia,  and  is  sometimes  occasioned 

by  the  suppression  of  the  secretions  of  the  breast  or  womb,  but 
sometimes  also  in  consequence  of  excessive  lactation  or  profuse 

vaginal  discharge,  of  great  weakness  however  induced,  or  of  want 
of  sleep.  The  disease  is  rare  before  the  third  day ;  most  common, 
between  the  fifth  and  fifteenth.  The  symptoms  may  be  those  o£ 

any  leading  form  of  unsoundness  ;  in  many  cases  there  is  a  strong 
homicidal  tendency,  and  the  child  falls  a  victim  to  a  sudden 
impulse,  there  being  no  assignable  or  imaginable  motive,  no  con- 

cealment, and  often  no  remorse.  (See  a  case  of  puerperal  mania  at 
p.  120.) 

Cases  also  abound,  both  inside  and  outside  of  our  asylums, 
which  warrant  the  use  of  a  larger  vocabulary  of  terras — cases, 
for  instance,  in  which  a  lying  or  begging  propensity,  or  a  strange 
pleasure  in  the  act  of  giving  or  spending  money,  is  quite  as  clearly 
marked  as  a  thieving  propensity  in  those  designated  as  Klepto- 

maniacs. ISTor  is  it  possible  to  omit  the  remarkable  recorded  cases 
of  lycantliropy,  one  of  which  (that  of  the  soldier  Bertrand)  oc- 

curred not  many  years  since  in  France,  the  violation  of  the  grave 
being  with  him  an  intermittent  insane  passion,  which  no  sense  of 
personal  danger  was  allowed  to  disappoint. 

The  longings  of  pregnant  womeji,  cai-ried  to  a  strange  excess  in 
one  who  killed  her  husband,  and  pickled  his  body,  to  eat  it 
(Maudsley) ;  a  persistent  morbid  desii'e  to  be  hanged ;  and  the 
killing  of  children  by  their  fathers  or  mothers  with  the  sincere 
purpose  of  sending  them  to  heaven,  might  also  be  properly 
described  as  distinct  and  well-defined  forms  of  partial  moral 
mania. 

Melancholia. — This  form  of  insanity  {Lypemanla  of  Esquirol) 
is  characterised  mainly  by  depression  or  gloom.  The  patient  is 
sad,  mournful,  full  of  anxious  forebodings,  with  a  distaste  for  all 
his  former  interests  and  pursuits,  but  without  definite  delusions — 
simjjZe  melanclwlia ;  or  he  becomes  the  subject  of  delusions  as  to 
the  cause  of  his  troubles.  He  thinks  he  is  irretrievably  ruined, 
that  he  is  lost,  that  he  has  committed  the  uuDardonable  'sin,  that he  has  some  dreadful  or  loathsome  disease,  and  such  like.  His 
misery  appears  so  unendurable  that  not  unfrequently  he  is  urged 
to  commit  suicide.  In  no  form  of  insanity  are  suicidal  impulses  so 
common  or  more  to  be  guarded  against. 

Melancholia  is  generally  associated  with  marked  impairment 
of  bodily  health  and  nutrition.  There  is  a  loss  of  appetite  and  re- 

pugnance to  food,  feeble  circulation,  emaciation,  obstinate  consti- 
pation, furred  tongue  and  offensive  breath,  a  dry  harsh  skin,  and 

frequently  a  sallow  and  cachectic  look.  Sleeplessness  is  also  a usual  symptom. 
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-i^t'^fff''  f  ̂°"tially  a  disease  of  middle  life.  It  is  -enemll  v attributed  to  grief,  anxiety,  overwork,  &c. ;  but  hereditaiy  SIS- 
sition  IS  the  most  important  factor.  ^  pieaii,po 

In  some  cases  the  patient  becomes  plunged  in  a  state  of  stunor 

f'stincroTseT'''"^'''  r  -me  statuesque  attitude,  with  al?t  e instincts  of  self-preservation  entirely  abolished.  This  constitutes 
the  condition  termed  melancholia  attonita.    But  tLugh  ap,  a 

Sn  Jon  anf  '  ''^^^y  ̂ ^*«^tive  to  all  tSa  is gomg  on,  and  watching  for  an  opportunity  of  committing  suicide 
wi^  r-^'^^  nielanchoha  frequently  alternate  with  each^thei  and 

^It  £/vl'       'fT''^'  /•  P-^^-i"^  °f  ̂«°tal  exaltation gives  way  to  one  of  depression,  and  this  in  its  turu  to  a  period  of 

i>rZ  In  vll  %h • ""^^  -f  'y'^'''  "^^i'^  »-«<^"^-  ̂ °re  or  less nregularly.  This  form  of  insanity  is  termed  alternating  insanity or  fohe  circulaire  of  French  writers.    Most  forms  of  mental 
disease,  especially  of  the  acute  type,  are  subject  to  periodical remissions  and  exacerbations,  which  may  have  a  diurnal,  monthly or  seasonal  character.    The  periods  of  remission  are  often  termed 
lucid  intervals,  though  in  reality  this  term  should  be  applied strictly  only  to  those  cases  in  which  there  are  complete  inter- missions.    Of  such  intervals  Haslam  remarks,  as  the  result  of 
more  than  twenty-five  years'  experience,  that  "  he  cannot  affirm  that tlie  lunatics  with  whom  he  had  daily  intercourse  have  manifested 
alternations  of  insanity  and  reason.   They  may  at  intervals  become 
more  tranquil  and  less  disposed  to  obtrude  their  d'stempered fancies  into  notice.    Tor  a  time  their  minds  may  be  less  active,  and 
the  succession  of  their  thoughts  consequently  more  deliberate ;  they 
may  endeavour  to  effect  some  de'sirable  purpose,  and  artfully  con- ceal their  real  opinions ;  but  they  have  not  abandoned  or  renounced 
their  distempered  notions." 

IV.  OF  THE  MORE  IMPORTANT  CHARACTERS  OF  THE 
UNSOUND  MIND,   AND  OF  ITS  MEDICAL  AND 

LEGAL  TESTS. 

A  knowledge  of  the  leading  characteristics  of  mental  unsound- 
ness is  of  the  first  importance  both  to  the  lawyer  and  to  the 

physician.  Without  it,  a  mere  description  of  its  several  forms 
would  present  but  an  imperfect  view  of  the  subject.  It  is  i^roposed, 
therefore,  to  establish,  by  appeals  to  facts,  the  more  remarkable 
phenomena  of  mental  unsoundness,  as  preliminary  to  the  discus- 

sion of  the  chief  legal  questions  that  arise  out  of  that  state. 

Of  the  Characters  of  Unsoundness  of  Mind  arising  from 
Defective  Development  or  Diminished  Activity. 

The  appearance  of  the  idiot  or  imbecile  is  so  peculiar  that  it 
Bcarcely  needs  to  be  confirmed  by  an  inquiry  into  his  mental  con- 

dition.   Difficulty  in  rousing  and  fixing  the  attention,  slowness  of 
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anurelienslon,  forgetfulness  of  recent  occurren
ces,  ignorance  of 

S  reS  of  such  familiar  things  as  his  age,  the  i
^ace  m 

which  he  lives,  the  mode  in  which  he  passes  his  time,
  the  yeai,  the 

month,  the  da}  oE  the  month  and  week,  and  of  tho
se  pno lie  persons 

and  events  which  are  the  usual  topics  of  conversatio
n  with  all  who 

take  an  interest  in  the  common  affairs  of  life,  as  the  na
rae  ot  the 

rei-niug  monarch,  of  the  Prime  Minister,  &c. ;  a  scant 
 acquaintance 

with  arithmetic  and  the  value  of  money ;  an  imperfect  knowledge 

of  ri^ht  and  wrong,  and  of  the  law  relating  to  the  most  c
ommon 

and  familiar  crimes,  may  be  mentioned  among  the  charac
ters  ot 

nnsoundness  from  defective  development.  _  . 

In  the  majority  of  cases  of  imbecility  there  is  no  diifacuity  
m 

decidino-  on  the  competency  of  the  individual  to  take  care  ot  his 

own  affairs,  to  form  contracts,  to  devise  property ;  but  m  a  tew 

cases,  and  especially  when  the  subject  of  inquiry  has  been  en- 
trusted with  or  consulted  about  the  management  ot  his  attairs, 

the  question  is  not  so  easy.  But  a  comparison  of  the  existing  with 

the  former  state  of  mind  (a  procedure  which  seems  to  have  been 

strangely  overlooked  till  the  interesting  case  of  Mr.  Edward  Davies 

gave  Dr.  Gooch  the  opportunity  of  pointing  it  out,  and  msistiug  on 
its  importance),*  supplies  a  simple  and  obvious  test. 

The  tests  of  capacity  usually  recommended  in  cases  of  imbecility 

are  obviously  insufficient  to  determine  whether  or  not  a  man  is 

capable  of  managing  his  own  property.  The  arithmetical  test,  on 
which  so  much  stress  has  been  laid,  is  a  test  of  knowledge,  not  of 

power.  A  man  may  be  the  best  accountant  in  the  world,  but  he 
may  be  a  moral  imbecile  and  have  so  mean  a  sense  of  right,  so 
childish  a  fancy,  and  so  weak  a  will,  that  from  infancy  to  age  he 

may  yield  to  every  impulse,  and  gratify  every  whim  without  once 
counting  the  cost.  A  patient  of  our  own,  with  whom  we  had  been 
intimate  for  years,  owed  pence  as  a  child  and  pounds  as  a  boy,  and 
added  debt  to  debt  with  each  year  that  passed  over  his  head  ;  till 
at  length  a  severe  disappointment  brought  on  a  distinct  attack  of 
mania,  of  which  a  benevolent  but  extravagant  mission,  violent  out- 

bursts of  passion,  and  fierce  hatreds,  arrangements  to_  spend  a 
year's  income  in  a  week,  and  the  unfounded  expectation  of  an 
immense  fortune  on  the  morrow,  were  constituent  parts.  He 
carried  with  him  to  an  asylum  a  host  of  delusions,  and  died  in  the 
firm  conviction  that  he  was  the  Saviour  of  mankind.  In  this  case 
there  was  the  cultivated  and  refined  intellect  of  a  man  with  more 
than  the  weakness  of  a  child  ;  but  no  test  could  have  proved  him 
incapable  of  managing  himself  and  his  affairs,  save  only  the 
history  of  his  life  (Gr.). 

The  criminal  acts  of,  persons  of  weak  intellect  are  as  strongly 
marked  by  folly  as  their  words  and  actions.  They  have  no  surer 
characters,  and  we  no  better  test.  But  in  this  case,  as  in  that  of 
maniacs,  the  law  insists  upon  the  test  of  a  knowledge  of  right  and 
wrong,  which  is  as  insufficient  in  criminal,  as  the  arithmetical  test 

*  See  '  Quarterly  Eeview,'  1830,  and  the  first  eilitiou  of  this  work. 
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science  and  ai^!.*  *°  '^^'^  ̂ ^'^  '-^^  distinct  as 

Of  the  Characters  of  Unsoundness  of  Mind  from Excessive  Activity. 

oth\V3o'?mTnTa  Sr;"'"'  characters  of  this  division,  or.  in 

fancies     Tir-*'°''-°'  '''''''     ̂   thmisand  changT' 
the  plea  of  n  nnT'"^  " ^'T''       ̂ '^^  examinatio?  o1 me  piea  ot  insanity  in  criminal  cases. 

rema^i  S.tfof'  °°^seiousness,  memory,  and  reason  may 

pa?oxvsSs    f inff ̂   "'^^."^  °^  violent paroxysms     ihe  doctrine  that  mania  s  primarily  an  emotional 

ce'^We'tSafthr""'?^^'  "^''^''''^  proposiLn.    l[  X ceivable  that  the  emotions  and  passions  may  be  subiect  to  the 

mtfenr;  -termiLnt,  an'd  yet  the 
?ptt;nL  ■      V  1^  u^^^^  ^  P^'-f^^fc  consciousness  of  all  the lelations  in  which  he  stands  towards  others,  and  a  vivid  recollection 
ii  SnrT''"''     ''^i'^  ^  P^i-t-    It  is  true  that m  the  actual  paroxysm  of  maniacal  excitement  there  can  be  neither time  nor  place  ior  acts  of  comparison  or  processes  of  reasoning,  and that  conscience  may  lose  all  restraining  power;  but  that  memory may  remain  intact,  even  in  the  most  violent  maniacal  outbursts,  is certain.  We  were  consulted  in  the  case  of  a  lady,  a  maniac  of  long standing  subiect  to  frequent  paroxysms  of  extreme  violence,  in one  of  which  she  destroyed  some  valuable  papers  belonging  to  her 
husband;  and  yet,  after  the  lapse  of  twenty  years,  in  a  tranquil interval,  she  reverted  to  the  occurrence,  and  expressed  her  regret at  what  had  happened.  We  have  found  similar  evidence  of  accu- 

rate recollection  in  the  autobiographies  and  viva  voce  histories  of convalescents  from  mania  (G.). 
Of  the  intact  condition  of  the  higher  mental  faculties  in  the 

maniac  s  more  tranquil  moments  no  medical  evidence  need  be 
adduced.    It  will  suffice  to  quote  the  words  of  Erskine,  used  at 

capacit 
be  _  ^       ^ 
yet  the  iudividuiif  so  affected  may  be  able  to  signify  his  meauing  by  gestures, 
and  discriminate  between  tlio  right  and  wrong  appellation  of  things.  It  is perfectly  feasible  for  such  an  individual  to  make  known  his  intentions  in 
response  to  well-directed  interrogations.  But  there  are  other  cases  in  which 
there  is  very  considerable  impairment  in  the  power  of  compreliension  of  the 
meaning  of  words,  and  in  the  intelligent  expression  of  ideas  and  desires.  No 
absolute  rules  can  bo  laid  down  ai^plicable  to  all  cases,  and  evidence  would 
have  to  bo  taken  in  each  particular  case  iu  which  the  question  of  capacity 
iniglit  arise. 
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filled  Westminster  Hall  with  the  most  compi  sub  ects 

the  lunatics  aud  other  insane  pevsons  who  h^^^/^?'^^,^^  expression 
of  them  have  not  o^l^  .r'^^^T,' I'St  kno^^^^^^^  and  recol- 
-they  have  not  only  had  the  mo«<^,]?®'!fi,Sl7thers  and  of  the 

lectioJ  of  all  the  relations  they  stood  ̂ ^^^^^^ ̂ ^^JJ^^^^^  re- 
acts and  circumstances  of  t^^^^^;  ̂^^tr^' feet,  in  their  reasoning 

markablefor  subtlety  and  ^;,,e  eon^^^^^^^ have  seldom  been  traceable,  the  disease  '^o^f^^^'^ge  ̂ eope  of  their 
sources  of  thought;  all  their  deductions  ̂ "^^^X^'^'Jl^atters  as 
malady,  being  founded  on  ̂ ^Y''7^ti  Myero.  so  distorted 
realities,  eitiier  without  any  foundation  

whateve^.  ov 

and  disfigured  by  fancy  as  to  be  nearly  
the  same  tmug 

"^Ttmldman.then,  reasons        other  men  with^^^^ 
that  his  delusions  being  stronger  than  f  ̂"Jf  ̂^'.^^de  the 
men,  and  his  passions  more  violent,  reason  

is  moie  readily  maae 

advocate  of  the  one  and  the  slave  of  the  
other  ;  and  this  is  tiue 

sight^aJd%'L°rL1,  and  illusive  transformations  oi  re.Uen^^^^^^ 
ai-e,  it  is  well  known,  among  the  most  general  

accompaniments  ot 

mania.    The  author  of  the  autobiography  referred  
to  at  P-  l&j' 

•  "  Mv  <5Pnqps  were  all  mocked  at  and  deceived,    in  leaaing, 

LTeyes  IVwds  oTtL  paper  which,  when  1 1^^^^^^^^^^^^^ 
not.    The  forms  of  those  around  me  and  their  

futures  changed 

even  as  I  looked  on  them."    "  I  heard  the  voices  of  ̂ 7^^ ̂^^S^^^*^;- 
and  notes  so  divine,  so  pure,  so  holy,,  that  tjl^^y  ̂t',^!'^'  P^S- 

might  recompense  me  for  many  sufFermgs.    My 
 sense  ot  feeling 

was  not  the  same;  my  smell,  my  taste,  gone  or  confounded      
J  he 

conversion  of  familiar  sounds,  such,  as  the  l^^^^^f  of
  cattle,  the 

falling  of  water,  the  grating  of  a  chain,  the  noise  
of  footsteps  into 

articulate  speech,  was  not  the  least  remarkable  
feature  of  this 

most  interesting  and  instructive  case.  .  „„„v.rqo/l 

.3  The  persons  by  whom  the  madman  is  s
urroundea 

derive  their  characters  from  his  delusion.— To  t
he  author  ot 

the  autobiography  the  inmates  of  the  asylum  and  his  ke
epers  were 

supernatural  beings.  There  was  a  maniac  there  whom  
his  spirits 

called  the  Lord  Jehovah,  supremely  omnipotent,  the  inmty 
 in 

unity ;  and  he  took  one  of  the  keepers  to  be  the  Saviour  ot 
 mankind. 

They  all  underwent  the  strangest  transformations,  and,  accordin
g  to 

the  state  of  his  mind,  were  either  angels  or  fiends. 

4  Real  impressions  on  the  organs  of  sense  become,  as 

in  dreams,  the  materials  of  imaginary  scenes.— i  his  also 

is  strikingly  illustrated  in  the  autobiography.  The  cold  air  blows 

on  him  as  he  tries  to  suffocate  himself,  in  obedience  to  tbe  spirits 

that  speak  within  him  ;  and  he  conjures  up  the  spirits  of  his  sisters 

cooling  him  with  their  breath  and  encouraging  him  to  go  through 
with  his  task.  The  familiar  sensation  of  water  trickling  down  the 

back  is  converted  into  the  crystal  tears  of  his  father,  whose 
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Cut).olic  priest,  a  mail  of  the  Last  'Tht  fl  ^  I^o^^an the  utterance  of  his  father'^  «l  i^^.^^'^es  in  the  grate  are 
obli^ged  to  return  to  he  1  fi^r  «-ve  ]?im,  and 
of  his  foul  thouo-hts  The  I.w-  ̂   i^^*^  contamination 

articulate  sonndsind  sen  Lce^nfif  v^H'^^^^^^  t°  '^^^ 

wall  speaks  to  him  in      {Xr's  vole"         ̂ ''''"-^  ^'^'^ 

his  defus^^n^-fif  ?,*U^^^^  ̂ ^^^^^       tl^e  effects  of 
fully  establish  tifs  prop3n'''''r;  ''T.'K'  ̂ ^obiography 
prayer;  but  a  spirit  gmd^edn>e^^^  *°  be  guided  to 
strained  position   with  n^t  T  'i  ?    ̂         ?^  ''^  ̂   a  con- 
liand  of  whichTkw  p^^^^^^  1°°^      ̂ ^^^  <=lock,  the 

I  was  to  leave  the  DoIiCn  %  ̂  'l'^^^'*^^'' '  ̂  understood 

delusion  I  laboured  uX'^^wT^  .l^^  "Another 
heart  together  and  ̂n  l     M        }  ^^«P       ̂ ead  and 

over  heeWe;  everv  sti?.'^  the  Lord,  by  throwing  myself  head 

was,  aa  before  on  "t^  b  iL  d  ̂   '  ̂   '  ^^'^ 
keeper  throws  a  mtient  rln"  I  '°  preasion  and  c^ecisio,.."  A 

I  saw  his  bloS  ^'^'^y/^l'^^S^es  him.    «  When 

the  socketrf  offered  to  dn  "".t-^"'  f""^  '^"^  ̂^^^'^^^^g  o'^*  of 
desired  meVwhhl  Svi^f^  anything  to  rescue  him.  My%pirits I  did  till  T  IV      V     ■  '^''''^  ̂ ''^  ̂ oii°d  as  fast  as  I  could  which 

of\lssiJn°h^tlri^^^  madman  is  often  the  effect,  not 

wiestled  with  the  keepers,  and  struck  them  many  hard  blows  • 

tHon/rnTl  '^^'""^     ̂ ^^ffi^^lt      thl^e  stron'  men 
wished  h  mTn'.r*  ̂ 'r^'^'^'  ̂ t.^^^^  tol^i  that  tTie^ wisiied  Inm  to  do  so,  to  prove  his  faith  and  courage  beins  com- 

was'afw.  °  t-11  they  were  satisfied  of  hi  sfnceri\;^ 
f^  a  moment         f *°  ̂  *°  ^^^'^'i      ̂^'^^'^T'  even 
the  ker^^w  '  f  ?  ̂'"'^  ̂   "'"^"y  ̂ ^-^^  it  was  to  strike 

return  1,P  I    T''?*^       ,f  ^P"-^*^      do  so,  as  the return  he  desired  above  all  things  else,  because  he  knew  I  was 
Zcvl^'-^f^-^n  /°  ̂ '''^  J^^^^'^h  at  the  risk  of  being 
let  iT^'  •■  P^^^tless  the  keepers  regarded  this  as  mere  sense° less  and  motiveless  violence.  Do  we  not  equally  misunderstand 
the  criminal  acts  of  the  lunatic  P*  uueiscana 

o-n^'o  T^'^^''/*''*?™^"*^.^  ^^'^  instructiv-0  autobiosrai.ln-,  are  sin- gularly ,u  keeping  with  tliose  of  a  recovered  religions  luauiac^vL  w,-  s  for  i 

SuMy  clS"(ar  '"'^'""'•y  of  past  occun-euces  was 
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8.  The  maniac,  if  of  a  reserved  dispositio^  Semsfon 
imnelled  bv  a  strong  motive,  can  

conceal  his  delusion, 

-^ffe  pfoof  of  this  proposition  may  be  
found  xn  every  work  on 

iusanitv    and  a  remarkable  illustration  of  
it  was  given  by  Liskme 

rhS  d'efe'e  of  Hadfield.    A  person  who       X  f^tLl men asvlum  prosecuted  his  brother  and  the  proprietor  foi  iinpi;«°°™^'j'^ 

S  faU  duress.    Erskine  was  told  that  the  -^n  was  uadou^^^^^^^^^^^ 
insane  but  not  told  the  particular  form  

the  malady  assunTea. 

The  proselor,  himself  a  witness  in  support  of  ̂ Je  x"d.ctmeut^ put  nto  the  witness-box  and  examined;  '^"f  ̂ T?^'^"  ,  nnd 

Lamined  him,  ho  found  his  evidence  clear, 
 d^^tinc  ,  collected  and 

rational.    He  tried  to  discover  ..^^"f  ?^  l^ra^d 
but  during  a  cross-examination,  conducted  w

ith  all  the  skill  and 

sa'adty  of  which  he  was  master,  for  nearly  an  hour, 
 he  was  com- 

pletely foiled :  the  answers  were  perfectly  rational-th
ere  was  not 

the  slihtest  appearance  of  mental  alienation.  
  But  a  gentleman 

who  had  been  accidentally  detained,  came  into  co-^i-t' f -^.T^f  P^.^'';<J 
in  Erskine's  ear  that  the  witness  thought  he  was  the 

 Savioui  of 

mankind.    On  receiving  this  hint,  Erskine  made  a  low  bo
w  to  the 

witness,  addressed  him  in  terms  of  great  reverence,  _  respe
cttully 

beo-o-ed  to  apolo.t'ise  for  the  unceremonious  manner  in  which 
 he 

haT  treated  a  person  of  his  sacred  character,  and  calM  him
  by 

the  name  of  Christ.    The  man  immediately  said,  "  Thou 
 hast 

spoken  truly  :  I  am  the  Christ ! "    Pinel  relates  a  similar  case.  A 

commission  appointed  to  visit  the  Bicetre,  examined  one  pa
tient 

repeatedly  on  many  successive  days,  but  they  failed  to  prove 
 him 

insane.    They  accordingly  ordered  a  certificate  to  be  prepared 
 ior 

his  release,  and  placed  it  before  him  for  his  signature.    He  signed 

"Jesus  Christ."    In  a  case  to  which  we  have  already  referred 

(p.  183),  we  have  reason  to  believe  that  more  than  one  of  the  pa-
 

tient's delusions  was  never  mentioned  to  any  one  but  ourselves, 

and  that  only  once;  nor  could  he  be  induced  by  long  conversations, 

framed  for  the  purpose,  to  give  the  slightest  indication  of  them  to 

third  parties ;  and  a  lady  whose  principal  delusion  was  that  she 

was  Queen  of  England,  spoke  on  the  subject  only  to  one  of  her 

sisters ;  so  that  it  was  only  by  listening  at  the  open  door  that  we 
could  obtain  evidence  of  the  fact  (G.). 

9.  The  acts  of  the  maniac  often  evince  the  same  fore- 

thought and  preparation  as  those  of  the  sane.— A  patient 
c  mfined  in  the  Manchester  Lunatic  Asylum  had  been  cruelly 

treated  by  a  keeper,  and  in  revenge  killed  him.  He  related  the 

particulars  of  the  transaction  to  Dr.  Haslam  with  great  calniness 

and  self-possession.  He  said :  "  The  man  whom  I  stabbed  richly 
deserved  it.  He  behaved  to  me  with  great  violence  and  cruelty ; 

he  degraded  my  nature  as  a  human  being ;  he  tied  me  down,  hand- 
cuffed me,  and  confined  my  hands  much  higher  than  my  head,  with 

a  leathern  tbong;  he  stretched  me  on  the  bed  of  torture— after  some 
days  he  released  me.  I  gave  him  warning,  for  I  told  his  wife  I 
would  have  justice  of  him.  On  her  communicating  this  to  him, 
he  came  to  me  in  a  furious  passion,  threw  me  down,  dragged  me 
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-fined 

induced  to  play  the  MmciiL  T  .  ̂'^'"S  ihis  situation,  I  wan having  threiteLd  him  and  bv  an 
vailed  on  him  to  releaTe  me  ̂^•^'^^^tiou  of  repentance  prc- 

attention.andlenttrevryas  1^^^^^^^^^^^^  ̂   s'-t with  the  Hattery,  and  became  vPrv  S  ii  ̂̂ ^.^^T^d  much  pleased 

?^e.  Going  cue  day  into  The  Schen  ̂V,'^  his  behaviour  towards 
I  sawatuife-  this  wnT+nr>  ̂ '*fhen,  where  his  wife  was  busied, 
concealed  it  about  m™o/r.*    *'-™?'^^^^  resisted  ri 

time  afterwards  the'^rr  CndirSf      "^'^  ̂^^^ between  us;  but  as  he  T  intercourse  was  maintained 

I  seized  the  oppoi^unitv  and  '^'^yH^^f^^S  his  garden  door, his  back."     ''PP^'^^^^^^y'  and  plunged  the  knife  up  to  the  hilt  in 

easiy'iSpred^upiS  "^Tllf  ̂^i^  Proverbial  cunning,  is sane  in  the^i  deSin^^^VlT     •    ™'  t\^?  safeguard  of  the 

following  inciden  *^!slfwX°,.T'\.  ̂   J.'  illustrated  by  the 
his  protlgc  and  amanuen.;;  ■  if*-  ̂""^  'T'''''^'^  ̂ ^^^  Weber, 
which  injured  h  s  S^rSf  w  r  •^u'\^^^*^  intoxication 

Oue  eveiiinrscott  Ob  Led  wl^  Pursuits, 
lanusual  solemn  ?y  of  exiLssi^n  O  ̂^'^  "P?  ̂^"^  ̂ ^^h  an 
Weber  rose  and  said  •  "  M.  °  inquiring  after  his  health, 

I  can  bea  it  110  lo,  tr  ̂h^'ft        '^^^  ̂^^^^  ̂■^^'^'t'^^  "^e,  and 

m  your  way  of  setting  about  this  afiPair;  but  no  matter     Tt.nn  ' 

chST-  'uZ^Z'f  *°  an-;  M?s"sc*^t  and  The Swertill  Xr  -q-  I'.^'fr'      ̂ ^^^  P^^       pistols  into  the 

^enriemen  "    We£r'''  ̂ ^^^'^^.^^a-'ranp  to  go  out  together  like 

wX  better -^and  h^         ̂ '^^  'V^''''''  "I  believe  that d;  1         V  .i^"^,'*^^*^  ̂ -he  second  pistol  also  on  the  table  Scoff 

prtl  vTf  wiaf^l'"  ̂   --"^'^  ̂ '-"^  yon  have  feltTh propriety  of  what  I  suggested;  let  me  only  request  further  that nothing  may  occur  while  we  are  at  dinner  to  Vve  my  w?  e  any 

Srw'thdrew' f  t-^- P--'^o-"  Weber  agin  a'Jent  d,  S 
bcott  withdiew  to  his  dressing-room,  desjjatched  a  message  to  one 

llcTdt^ri?r?n?r°^P^°^°°^'  --ed  and 

«f  oio  confinement  are  often  conscious  of  their 
state,  and  know  the  legal  relations  in  which  it  places 

I  iS;"7f  •    '  "u madman  was  detected  with 
h.nrlt  "it"^      ̂ "-^  '^"-Pf  ̂"^^^  ̂   <iagger  and  fixed  in  a handle.    When  the  weapon  was  taken  from  him,  he  became  exces- 

sively abusive  and  had  to  be  placed  under  restraint.    In  the  fit  of fury  that  followed  he  uttered  the  most  revolting  imprecations 
and  exclaimed  to  the  keeper:  "I'll  murder  you  yet ;  lima  mad' 

*  LockLavt's  'Life  of  Sir  "Walter  Scott.' 



CHARACTEIUSTICS  OF  MANIA.  189 

vum,  and  the,,  cannot  hang  vie  for  it:'  When  Mar
tin  set  fire  to 

York  Minster,  the  iuaiates  of  a  neighbouruig  madh
ouse  discussed 

the  question  whether  Martin  would  suffer  the  extreme 
 penalty  oh 

the  law.  Various  opinions  were  expressed;  but  on
e  patient 

apparently  as  mad  as  the  rest,  exclaimed,  "He  (Mart
in)  will  not 

be  hanged-of  course  he  will  escape."  "For  what
  reason? 

asked  several  voices.  "They  cannot  hang  him,  replied 
 the 

lunatic,  "because  he  is  mai—he  is  one  of  ourselves.  *  it  is  im
- 

portant to  understand  that  this  consciousness  of  their  state  belongs 

only  to  madmen  surrounded  by  madmen  in  lunatic  asylums,  or  to 
those  who  have  been  under  treatment.  ,        .        c  • 

The  foregoing  are  some  of  those  leading  characters  ot  mania 
which  bear  on  the  decision  of  medico-legal  questions.  They  serve 

to  throw  light  on  the  phenomena  of  insanity,  and  to  answer  some 

of  the  arcuments  advanced  by  persons  ignorant  of  the  real  nature 

of  this  strange  condition  of  mind.f  To  the  better  informed  they 

may  be  useful  by  setting  forth,  more  clearly  than  any  general 

description  could  do,  the  contradictions  of  which  the  madman  is  the 

sport,  resulting  in  a  confusion  which  no  sane  mind  can  conceive. 
A  series  of  delusions,  the  offspring  oE  some  one  excited  passion  or 

emotion,  or  one  single  delusion,  the  work  of  fancy,  the  interpreter 

of  every  sensation,  the  source  of  every  thought,  the  mainspring  of 

every  action ;  holding  every  faculty  in  stern  subjection,  making 
the  senses  its  dupes,  the  reason  its  advocate,  the  fancy  its  sport, 
the  will  its  slave;  now  whispering  in  the  ear  things  unspoken, 

now  painting  on  the  eye  things  unseen  ;  changing  human  beings 
into  fiends  or  angels  ;  converting  every  sensation  into  a  vision, 

every  sound  into  articulate  speech ;  the  unreal  world  within  in 
constant  conflict  with  the  real  world  without ;  understood  of  no 

one,  yet  believing  himself  to  be  comprehended  by  all ;  punished  for 

the  v^ery  acts  he  thinks  his  tyrants  have  commanded,  controlled  in 
everything  he  deems  it  his  duty  to  perform.  There  is  no  wish 
however  presumptuous,  no  fancy  however  monstrous,  no  action 
however  absurd,  no  crime  however  heinous,  that  his  delusion  can- 

not create,  prompt,  and  justify. 
The  degree  of  confusion  existing  in  the  mind  of  the  maniac 

will  of  course  vary  with  the  nature  and  extent  of  his  delusions. 
When  several  spring  from  one  excited  emotion  or  passion,  such  as 
pride,  vanity,  or  religious  veneration,  the  distraction  must  be 
greater  than  when  one  single  delusion  takes  possession  of  the 
mind. 

Legal  relations  of  mania. — There  is  a  differance  between 
the  effect  of  mania  on  civil  and  criminal  acts. 

In  civil  matters,  if  a  man  can  be  shown  "to  be  non  compos 
mentis,  the  law  avoids  his  act,  though  it  cannot  be  traced  to  or 
connected  with   the  morbid  imagination  which  constitutes  his 

*  Winslow's  '  Plea  of  Insanity  in  Criminal  Cases,'  pp.  IG,  17. t  For  a  very  aljlo  oxpositiou  of  some  of  the  cliaracters  of  mania,  see  Abor 
croiubie,  '  On  the  Intellectual  Powers,'  9th  edition,  pp.  315  and  326. 
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the  fo^e.^  little  or  n^o"Xu%^^^  [-P-^ 

arose  wheS     "JdeKn  no^Sr'"/  /.'^ disposition  of  proper^sLnl^ ll     ̂ ^''^  *°  influence  the 
Cock-born,  0  J   saicl  ̂  ''w}^      considered  to  invalidate  the  will, 

told  that  he  existence  of  a  deL  .i.    ̂ P""^.  that  a  jury  shonld  be 
of  the  generaT  powers  L  t^  ^^^^  the  retention 

sufficient  to  ove^ZoJtl  e  will  nn  ̂ '-.^^  ''''^^  ̂^'^ 
ence  the  testato  •  in  ̂Ikin'  il"  '  Thrsnm^"'  '^Y""^'^ 
in  the  recent  case  of  "  9 ml       i    ̂^"^  P'-'"ciple  was  affirmed 

ipasip A  will,  therefore,  cannot  be  overthrown  bv  evidenpp  nf  a  i^i  • 

aw,  unless  it  can  be  shown  that  he  is  insane  accordfnf  tTwhat  the law  lays  down  as  the  test  of  insanity  ° 
How  difficult  it  is  to  invent  a  test,  or  frame  a  standard  of moral  responsibility  which  shall  satisfy  the  reqnirenients  of  an enlightened  psychology  and  yet  not  weaken  the  ̂ ^0?  the  law m  preventing  crime  and  protecting  society,  will  clearly  aDneai^n 

.vhat  IS  presently  to  be  said  under  the  plea'^'of  insaS/in  E  na cases.  It  IS  very  slowly,  and  with  extreme  reluctance,  that  the  law 

"f^^^^^^^^^  «^  those  who  have  practiS 
The  plea  of  insanity  in  criminal  eases.-This  plea  may be  raised  in  respect  of  such  grave  offences  as  homicide,  ai-son,  and theft ;  but  as  in  the  large  majority  of  instances  the  crime  has  been homicide,  and  the  most  important  legal  discussions  have  arisen out  of  it,  the  remarks  that  follow  must  be  understood  to  relate primarily  to  it.  It  should  also  be  borne  in  mind  that,  thou<.h  the 

plea  of  insanity  may  be  set  up  in  reference  to  homicidal  act°s  com- mitted m  a  maniacal  paroxysm,  and  by  persons,  otherwise  rational, alleged  to  be  seized  with  an  uncontrollable  impulse,  the  greater 

in  H,f,fo«r-,'f^M''''nM^°°-f  °^  Sa^^fleld;  also  tlie  judgment  of  Sir  Jamos  Wikle in  the  case  of  Mrs.  Tlnvaites,  August  ]8(i7 
t  '  L:uv  Enp.'  vol.  v.  Q.  B.  5i9.  j  See  the  '  Thues,'  Dec.  6  and  9,  1872. 
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number  of  cases  belong  to  the  class  of  mania  with  /elusion  in 

which  the  homicidal  act  has  been  carefully  planned.and  deliberately 
carried  into  effect.  »      i  i         •  -u 

Our  earliest  legal  authorities  evidently  confounded  mania  with 

idiocy,  for  Bracton  defines  a  madman  as  one  who  "does  not  under-
 

stand what  he  is  doing,  and,  wanting  mind  and  reason,  differs  little 

from  brutes;"  and  this  is  evidently  the  opinion  of  Coke  and  Hale, 

who  held  "  that  to  protect  a  man  from  criminal  responsibility  there 

must  be  a  tohd  deprivation  of  memory  and  understanding."  Hale, 
indeed,  made  a  slight  step  in  advance  by  distinguishing  iptal  from 

^^artial  insanity  (alleging  that  partial  insanity  was  no  excuse  in 
the  commission  of  any  capital  offence),  and  suggesting  as  a  measure 

of  responsibiUty,  "that  such  a  person  as,  labouring  under  n)elan- 
choly  distempers,  hath  yet  as  great  understanding  as  ordinarily  a 

child  of  fourteen  years  hath,  is  such  a  person  as  can  be  guilty  of 

treason  and  felony."  Mr.  Justice  Tracy,  too,  in  the  trial  of  Arnold 

in  172.3,  for  shooting  at  Lord  Onslow,  observes  :  "It  is  not  every 

kind  of  frantic  humour,  or  something  unaccountable  in  a  man's 
actions,  that  point  him  out  to  be  such  a  madman  as  is_  exempted 

from  punishment:  it  must  be  a  man  that  is  totally  deprived  of  hi.s 

understanding  and  memory,  and  doth  not  knov/-  what  he  is  doing, no  more  than  an  infant,  than  a  brute,  or  a  wild  beast :  such  a  one 

is  never  the  object  of  punishment." The  trial  of  Hadfield  for  shooting  at  George  III.  in  Drury  Lane 
Theatre,  in  the  first  year  of  this  century,  gave  the  death-blow  to 
these  narrow  and  unsound  doctrines,  and  established  delusion  as 
the  true  test  of  intellectual  mania.  In  conducting  the  defence 
Erskine  showed  that  what  the  law  had  styled  madness  was  idiocy — 
the  idiocy  d  iiativitate  vel  dementia  naturalis  of  Lord  Hale  himself-— 
and  that  no  such  madness  as  that  imagined  by  the  older  writers 

had  "  ever  existed  in  the  world."  He  then  succeeded  in  showing 
that  "  delusion,  when  there  is  no  frenzy  or  raving  madness,  is  the 
true  character  of  insanity,"  but  added  the  very  questionable  proviso, 
that  in  order  to  render  the  madman  irresponsible  for  crime,  it  must 
be  shown  that  the  act  in  question  was  the  immediate  unqualified 
offspring  of  the  disease. 

These  new  doctrines,  though  always  quoted  with  approbation, 
were  soon  lost  sight  of,  and  in  jDlace  of  the  test  of  delusion  sprang 

up  that  of  "  right  and  wrong."  Thus,  in  the  case  of  Bellingham, 
tried  at  the  Old  Bailey  for  the  murder  of  Mr.  Perceval,  May  15, 
1812,  Mansfield,  O.J.,  is  reported  to  have  told  the  jury  that  they 
must  be  satisfied,  in  order  to  acquit,  that  the  prisoner  was  incapable 
of  judging  between  right  and  wrong,  and  that  at  the  time  of  com- 

mitting the  atrocious  act  with  which  he  stood  charged  he  did  not 
consider  that  murder  was  a  crime  against  the  laws  of  God  and 
Nature.  In  a  case  which  occurred  only  two  months  later  (that  of 
Bowler  for  shooting  Mr.  Burrowes),  Mr.  Justice  Le  Banc  left  it  to 

.  the  jury  to  determine  whether  the  prisoner,  when  he  committed  the 
offence,  was  incapable  of  distinguishing  between  right  and  wrong, 
or  whether  he  was  under  any  illusion  in  respect  to  the  person  he 
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of °thJ'?ifVr'^''''i  ̂ 'l  T""^  inseasible  to  the  nature ot  the  act  he  was  about  to  comm  t.  sincp  in  flmf  n.A^  u  "'^^'^^^ 
not  be  legally  responsible  for  his  co\dTc  In  i  stilTmol'  T''^^ 
case  (Rexr.  O.fford)  Lard  Lyndhurst  told  the  jury  to  acaa  '  i they  were  satisfied  that  the  prisoner  did  not  cohs  der  hJ^nlf  L cnme  against  the  . laws  of  dd  and  Nature  TsSar  prbcinlf with  slight  and  unimportant  verbal  variations,  was  aKd  in  tfc 
TlSltZ""^  f  r  °  the  Queen,  and  in  the  case  o^S'Nan^hten This  last  case  led  to  an  able  exposition  of  the  law  by  the  Loid Chancellor  in  the  House  of  Lords,  and  elicited  the  opinfons  of  She law  lords,  and  carefully  considered  answers  to  certain  questions addressed  to  the  judges.  This  test  of  right  and  wrong  wa?  nsSed on  m  the  most  rigid  manner  by  Mr.  Justice  Brett  at^hrtnal  of  a 

Z:i  f  l£%V\r^n  of  a  fellow- workman  (MaiJstl: Assizes  July  1875).  The  evidence  of  insanity  was,  however  so strong  that  the  jury,  notwithstandmg  the  judge's  dictum  and  ex- 
pressed contempt  for  medical  theories,  acquitted  the  prisoner  on 

the  ground  of  insanity.  Shortly  after,  the^same  judgi  re-Xmed the  same  principle  in  a  trial  for  murder  at  Croydon,  but  the 
jury  i-eturned  a  verdict  of  not  guilty  on  the  ground  of  insanity in  spite  of  the  adverse  summing-up  of  the  judge,  who  told  them they  must  disabuse  their  minds  of  the  medical  notions  as  to insanity. 

/q.  "ir^H^^T'"^  ^t^^*  0^  Thomas  Humphreys,  tried at  btattord,  before  Lord  Justice  Bramwell,  for  the  murder  of  his 
wife)  certain  views  prevailing  among  leading  legal  authorities  are 
clearly  set  forth.  Humphreys  had  been  subject  to  epilepsy  seventeen years,  and  had  attempted  suicide  twelve  years  before  the  murder 
Having  killed  his  wife,  he  stabbed  himself  in  several  places.  The 
judge  in  the  course  of  the  trial,  and  in  his  summing-up,  gave  ex- pression to  the  following  opinions  :— That  homicidafmania  meant 
a  morbid  appetite  to  do  wrong ;  that  proved  madness  would  not 
justify  an  acquittal.    That  even  if  an  insane  man  knew  he  was 
committing  murder,  he  would  be  responsible ;  that  the  object  of 
tlie  law  was  "  to  guard  against  mischievous  propensities  and  homi- 

cidal impulses;"  that  he  did  not  believe  in  uncontrollable  impulse at  all,  and  had  never  heard  of  such  an  impulse  leading  to  action 
where  the  means  of  prevention  were  present.    (This  being  a  case on  which  such  means  were  not  brought  to  bear,  the  remark  was 
utterly  irrelevant.)    The  judge  then  proceeded  to  state  what  he 
would  and  would  not  deem  good  grounds  for  acquittal.    A  person 
would  be  acquitted  who  did  not  know  the  nature  of  his  act,  or,  in 
committing  it,  did  not  know  he  was  doing  wrong — which  meant 
"  what  the  law  forbade" — or  "did  not  know  he  was  inflicting  hurt," 
or  that  "  his  act  was  injurious  to  the  person  he  attacked."'^This  is the  rnistake  of  Bracton  and  the  older  writers  reproduced,  to  which 
Erskine's  words  are  peculiarly  applicable,  that  "  no  such  madness 
had  ever  existed  in  the  world."    His  lordship  then  pointed  out  the 
absence  of  motive  and  of  ill-will,  and  the  many  circumstances  which 
warranted  the  conclusion  that  Humphreys  was  insane ;  and  ended 
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by  directing  the  j  nry  to  acq^at,  whic
h  the  jury  did  without  quitting 

present  time,  may  be  ̂ '^"'"^^  J'"'^  ,,,„  .  .•  i     M'Nau<^hteu,  and 

£cS,  wM.  th\  efceptiou  of  J7''»Sr;SrTfte 
'Phev  were  read  to  the  House  by  Lord  Chiet  

Justice  iinclal,  on  xue 

19th^7june  1843.  They  are  given  
in  e.^tenso  m  former  editions  of 

this  work  but  bere  it  must  suffice  to  state  
the  general  result  to 

vh  ch  they  lead  -.-That  before  the  plea  of  insanity  
can  be  allowed, 

f  must  be  proved  in  evidence  that  the  
accused  was  of  diseased 

niiud  and  tfat  at  the  time  of  committing  the  
act  1-  -as  not  con 

scious  of  ri-ht  and  wrong;  that  though  delusion  
be  taken  as  the 

fof  in  anity,  the  knowledge  of  right  and  wrong  
is  taken  as  the 

criterion  of  responsibility;  and  that  an  
individual  who  is  only 

pSly  insane  is  equally  responsible  for  
a  crime  as  a  person  of 

Lne  mind.  In  so  far  as  the  act  would  be  excused  
in  a  sane  pei-son- 

as  for  instance,  homicide  in  self-defence-the  rnouomaniac  
would  be 

excused,  but  not  if  the  act  were  committed  m  
revenge  lor  some 

^"iKriSes  thus  laid  down  are  open  to  the  following  obvious 

obiections  :-l.  To  make  delusion  the  sole  legal  test  of  insanity  
m 

criminal  cases,  and  especially  in  cases  of  homicide,  is  completely
  at 

variance  with  the  well-ascertained  facts  of  impulsive  insanity,  
in 

which  the  existence  of  delusion  can  be  distinctly  negatived,  as  we
ll 

as  in  many  forms  of  emotional  insanity,  in  which  delusions  
form 

no  necessary  feature  of  the  disease.  „  .  ■,  ,  ̂ 

2  On  the  other  hand,  the  test  of  a  knowledge  of  right  and  wrong 

is  condemned  by  the  notorious  fact  that  a  great  many  insane 

patients,  and  even  imbeciles  (see  the  case  of  A.  H.,  p.  167),  have  a 

clear  appreciation  of  the  two  ideas.  Indeed,  the  whole  management 

of  asylums  presupposes  a  knowledge  of  right  and  wrong  on  the  part 
of  the  inmates.  .    c  .1  i 

3.  Nothing  can  be  more  illogical  than  the  statement  ot  the  law 

in  reference  °to  the  partially  insane.  It  amounts  to  nothing  less than  an  absolute  denial  of  the  significance  of  a  state  of  things 

universally  acknowledged  to  constitute  a  valid  test  of  insanity. 
The  error  has  arisen  from  confounding  single  and_  harmless 
delusions,  such  as  occur  in  most  cases  of  hypochondriasis,  with 
those  that  afflict  the  iusane  commonly  so  called.  Such  single 

delusions  are  doubtless  more  compatible  with  self-restraint;  but 

they  are  of  rare  occurrence,  and  do  not  often  figure  in  courts  of 

law,  and,  harmless  as  they  may  seem  to  be,  and  as  those  ot 
Bnrauelli  apparently  were,  we  cannot  safely  assume  that  they  may 
not  take  a  dangerous  turn.  That  a  man  should  believe  that  he  is 

the  Crystal  Palace  may  seem  a  very  harmless  fancy ;  but  if  he 
grew  angry  with  the  Government  for  removing  it,  to  assassinate 

*  '  Times,'  November  0,  1R7S. 0 
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rfar"tlf  
"""'O  "»  "logical  tha„ 

iiiiispsigi 

n-nW?-r*"^''i^''^^'"^'  °'  passions  which,  having  first  destroyed  the integnty  of  the  senses  and  mental  faculties,  proceed  to  Sttlte acts  of  violence  and  cruelty,  are  religious  excitement  or  desS^ ency,  jealousy  domestic  anxieties  exaggerated  nto  feE  o 

pSsI^utio;  '  Now'^r'^"^.'  transformed  into  an  insane  hZ^  L 
the.P  Pv.it;  1  f  1  '  of  violence  which  ultimately  flow  from these  excited  feelings  or  passions,  the  true'  sources  of  delus  on ought  to  be  judged  by  the  same  rules  that  apply  to  the  deSns themselves  It  is  reasonable  and  logical  to  infer  that  the  S  ar^^ as  1  tie  subject  to  restraint  as  the  delusions  to  correction  Wh^t right  have  we  to  assume  that  the  man  who  cannot  control  ht thoughts  IS  master  of  his  actions  f 

rat^y.  """^  «^  homicidal  acts  sepa- 
1.  Maniacs  under  the  influence  of  religious  excitement  or  de- 

spondency are  subject  to  illusions  and  deksions  of  a  veiy  singular Icind.    ihey  transform  the  persons  with  whom  they  are  associated onto  supernatural  beings,  endowed  with  authority  i  powrnot  to be  qiiestioned  or  resisted;  and  they  convert  common ind  familia? sounds  into  the  articulate  language  of  temptation  or  command One  religious   maniac,  therefore,  kills  a  relative  or  a  keeper imagining  him  to  be  a  fiend;  another  thinks  that  he  has  a  direct commission  from  the  Deity  to  fulfil  some  mission  of  wrath  or 
extirpation     In  cases  of  religious  mania,  then,  we  can  never  safely albrm  that  the  homicidal  act  was  not  the  natural  consequence  of  a command  which  the  maniac  would  deem  it  impious  to  resist  or  of a  delusion  which  places  him  in  his  own  sincere  conviction  beyond and  above  the  operation  of  human  laws.   The  maniac  who  believes 
himself  to  be  God,  Christ,  or  the  Holy  Ghost,  would,  from  the  very nature  ot  the  case,  deem  himself  irresponsible. 

Of  homicidal  acts  instigated  by  jealousy  shaping  itself  into  a 
distinct  delusion,  it  will  suffice  to  observe  that  they  are  such  acts 
as,  if  committed  by  sane  men  on  the  evidence  of  their  senses,  would De  punished  as  manslaughter,  and  not  as  murder. 

3.  Of  the  fathers  and  mothers  who  kill  their  children  under  the 
pressure  of  domestic  anxiety  culminating  in  an  insane  dread  of 
starvation,  it  may  be  observed  that  they  are  generally  remarkable 
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of  resemblance.  insane  belief  in  persecution, 

4.  Discontent,  transformed  into  ̂ ^^J'PfJ^^^.^.^ny  pnt  in  a  form 
resents  greater  difficulties.  ,f^e  <5jis^„\^, „='„':,.     /  ̂     •  thinks 

prlsentTgre-ater  difficdties.    ̂ bX- -  ̂^^--^^^^^^^ 
fvhich  seems  to. preclude  a  ̂̂ J^^f  f  If  the  injury 
he  has  been  injured  by  o^^^^^^     and  so,  it  is  con- 
were  real,  a  sane  murderer  ^^ously  illogical  argu- 
tended,  ought  the.  madman  to  b      Th,s  cum     y^^^  .^^^.^^ 

ment  ignores  the  smple  fact  t^^*  «i%t       „ff,^ee  has  imaginary common  but  the  act  itselt.   X\!.cA^^"cannectedi  with  it  is  one  of 

accompaniments,  and  ̂ vf  7  ^cl '^^^^^ 
confusion.    To  «^^PP°f       ,  respects  i^^^^   outrage  common sible  offence  is  sound  in  all  otl^e.^J^spects  is      ̂   ^^l^^lge 
sense,  and  set  at  nought  the  e^P^^^<^"°^,  notion  of 

no  Effect  on  the  iemainin|  fLulties,  and 
 simply  prompting  an 

actiou  which,  once  suggested,  is  carried  out  -^h  ̂ he  ̂ ^^^  l^f,*: 
consciousness  of  its  real  nature  as  exists  m  th

e  mind  ot  a  sane  man 

ST  under  the  suggestion  of  a  corresp
onding  reality,  is  too 

TbS  to  be  for  a  moment  entertained.  E
ven  in  this  case  then 

Jhe  question  of  responsibility  cannot  be  decide
d  by  the  simple  test 

of  a  knowledge  of  right  and  wrong. 
 . 

But  there  is  another  case  allied  to  the  one  no
w  under  considera- 

tion which  presents  still  greater  difficulties.   A  man  re
ceives  a  real 

Sury,  and^avenges  himself;  but  it  is  alleged  that
  he  was  not  of 

sound  mind  when  he  committed  the  act.    The  unso
undness  of  his 

mind  is  admitted,  but  he  is  deemed  responsible  becaus
e  his  act  was 

instigated  by  the  common  motive  of  revenge.    The  ob
vious  answer 

is,  that  the  real  injury  has  been  by  his  insane  mind  ma
gnified  to 

undue  importance',  and  then  acted  upon  just  as  if  it  hud  be
en 

altoc^ether  imaginary  ;  and  that  he  is  therefore  neither
  more  nor 

less  responsible  for  his  act  than  the  man  whose  motive  wa
s  from 

the  very  first  in  the  nature  of  a  delusion.    In  this  case,  too,  an 

inquiry  into  the  state  of  the  mind,  extending  much  beyond 
 the 

legal  test,  will  be  necessary,  and  cannot  be  refused  ;  and  this,  onc
e 

granted,  must  result  in  showing  the  insufficiency  of  the  test.
 

Even  in  those  cases  where  the  criminal  act  cannot  be  traced  to 

any  delusion  of  which  it  is  the  legitimate  offspring,  but  it  is  simply 

allet'ed  in  defence  that  the  party  is  of  unsound  mind,  the  very  fact  of 

the  unsoundness  becomes  an  irresistible  plea  in  mitigation.  It  would 

be  strange  indeed  if  the  case  of  the  maniac  under  the  accusation  of 

crime  is  the  only  one  in  which  such  a  plea  is  ignored  and  refused. 0  2 
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law  on  this  important  snbfect     On  tn    '  ̂^"l  '^^'^'^  ̂ «  tlie 

proposed  code  vve  finS  no  iS'new  exp^^^^^      *°  of  the preceding  or  followincr  thp  n%'ll  proviso  that  insanity 

partiaUay  be  recS  as  evi^^^^  """'v^'  ̂ ^^^^^^o^^-  though 

the  accuse!  to  acc  ^Ittal^on'tS  g"  u1d\"  inS^ ' ̂   ̂^^^^4' section  entire  in  a  footnote  *  ^.sanity.    We  give  the 

eflSciMv'-  ,f- P^'^  by  delusions  with  an  othei-wicjp 

h|h"st  dtrLlnitoS^^^^  it  is 
thi  sphere  of  its  de  usfons  Jh^nl  ST'^      possessed  can,  beyond 

force^and  freedom  of  the  sane      '        ̂ ^"^  ^^^^^ess, 

m  Its  place  the  power  of  control  or  rest^fnT  Thetst'laTl^^ *  Section  22  (p.  67). Insanity. 

offence,  he  shall  not  theSre  b"'"mp  °  a  qSe  ̂'u  "hT^f^ guilty  ou  the  gimmd  of  insanity  ''"liuttecl,  uut  shall  be  found  not 

imbecility,  or  disease  of  or  affectiurthp  m^!^  f  ,  labouring  imder  natural 

Pabl^f  Appreciating  «ie  "nS^ ^ ^  ̂ Zt"^  tZ:; 

him  to  believeSu  the  existence  of1omVsLt''^f Thtgs^hiJf  U  it ̂  would  justify  or  excuse  his  act.    Provided  that  insanltVbS  or  aftc    tl  o 

iZnUy.'^  *°  ̂■"""'^        t°  ̂«  acqdttdrThe  SJolVo^^ 

coZryTsTovcT"""''"""  ^'''^      P''^"™'''^  '°  -«ltho On  the  action  of  the  proposed  code,  Cockbum,  O.J.,i  comments  at  con 
siderable  length  and  for  the  most  part  adversely.'  He 'iinds  fS  wUh  the 
;Tsed°^v?  P^'f^'^"  ̂ "'"".'^"y  recognising  the  words  "contraryTo  la4 
C  aJe  Siof  hl^fi"  *°       M'Naughten  case,  andUich  in his  (tl  e  Chief  Just  ce  s)  judgment  meant,  and  ought  to  mean,  ler/o/h,  v.-row- foi  not  recognising  "  homicidal  mania,"  the  existence  of  which  he  Idmsel  do?s not  dispute;  for  so  using  he  phrase,  "nature  and  quality  of  the  act  "  and  the 
word  "  wi-ong  ''  that  he  the  Uhief  Justice)  cannot  divine  their  meaningT and foi  making  a  distinction  between  "  specific  and  "  partial  "  delusions  whiih  he fails  to  appreciate.  Ho  also  blames  tliem  for  including  imbecility  under  insanity —an  interpretation  which  their  words  do  not  warrant. 

1  Copy  "of  Letter  from  the  Lord  Chief  Justice  of  England,  dated  the  l'>tU day  of  June  1879,  containing  comments  and  suggestions  in  relation  to  the 

Co'n^ons  (232)  <  "^"^^"^^^^  Offences)  Bill,"  printed  by  order  of  the  House  of 
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tUas  transfen-ed  f  or.  the        l-J^i\J?4f  B^rthis  a 
ledge  of  right  to  the  power  of  -cti^S  -^-J^^^^  more  easy  to 
shifting  of  the  difficulty ;  foi  it  is  o^^' ^^f.^estraint  than  to 
measure  the  exact  knovvlcdge  of  a  m^^^^ 

gauge  his  abstract  knowledge  of  
nght  ana  wiou„, 

Balfour  Browne  ("  Eesponsibil
ity  and  Disease")  after 

the  "active  ide°a  of  right  and  ™g  -^^^Vinasmn^^  al  we thouc^ht  is  passing  over  into  action.  But  I'^f  ̂ ^^p 

cannot  know  the  exact  state  of  mind  
which  prevails  at  the  t,me 

of  committing  the  act,  such  interpretations  
as  these  cannot  help 

"'Setomicidal  acts  which  men  commit  under  the  influ
ence  of 

delusions  have  antecedents  which  occasion  ̂ V,^^  PJ1^\^^  f^^ 
ciallvin  the  minds  of  lawyers  and  others  who  

have  little  or  no 

expSeuce  of  the  insane,    ̂ he  homicide  watches  ̂ ^^^^opportunity 

bides  his  time,  prepares  a  fitting  instrument,  ̂ nd  i^es  it  in  the 

ordinary  way,  whether  he  be  an  inmate  of  an  as
ylum  oi  not  (see 

case  at  p.  187),  and  it  is  natural  to  infer  that  he  p
ossessed  such  an 

amount  of  self-control  as  ought  to  have  prevented  
the  murderous 

act.    But  the  answer  is  obvious.    It  is  drawn  from  th
e  analogy 

of  the  madman's  sensations  and  thoughts.    If  he  could  
not  pre- 

vent the  senses  from  being  the  sport  of  illusions  and  was  
iinable 

to  root  out  delusions  from  his  mind,  how  can  he  be  expec
ted  to 

control  the  irregular  impulses  and  passions  which  are  t
o  the  will 

what  illusions  are  to  the  senses  or  delusions  to  the  intellect 
 r-  Ana 

if  it  be  alleged  that  th«  skill  evinced  in  planning  the  hom
icidal 

act,  and  the  patience  shown  in  waiting  for  a  favourable  op
por- 

tunity, ought  to  be  taken  as  an  evidence  of  adequate  selt-control,
 

appeal  may  again  be  made  to  analogy.    The  acts  of  the  m
aniac 

are  in  strict  keeping  with  his  thoughts.    His  delusions,  even 

when  they  are  most  distinctly  present  to  his  mind,  are  quite  com- 

patible with  the  exercise  of  all  his  faculties— of  the  reasoning 
faculties  and  of  the  will.    If  they  are  attacked,  he  defends  them 

acutely,  and  justifies  them  plausibly  ;  and  under  the  influence  of  a 

strong  motive  he  has  strength  of  purpose  enough  to  conceal  them  : 

they  have  not  destroyed  his  faculties ;  they  have  merely  perverted 

them  to  a  wrong  use.    So  is  it  with  his  homicidal  act.    The  im- 

pulse which  seizes  upon  his  unsound  mind  does  not  destroy  its 
powers  ;  it  merely  perverts  them. 

Accordingly,  if  a  maniac  is  under  the  delusion  that  his  keeper  is 
a  fiend,  or  if  he  believes  that  the  Deity  has  commissioned  him  to 

take  away  his  life,  he  will  secrete  and  sharpen  a  knife,  watch  his 

opportunity,  and  act  in  every  respect  as  a  sane  criminal  would  do ; 
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wtcTLtt d':  a^:j^^!;jirt"^  ^-^^--^^ 

80  called  3°loft'n7fff'  'PP;^  ̂ ^."^^'^  ̂ '^^^"ity 

nie?1^7niHr,oH^^°'^°'''  vecognizod  by  medical men  as  instinctive  or  impulsive  mania,  and  has  on  more than  one  occasion  led  to  the  acquittal  of  an  accused  party 1  he  acts  committed  under  its  iofluence  have  most  or  all  of 
the  following  charac  ers  :-They  are  without  discoverable  motive, or  in  opposition  to  all  known  motives.  A  man  kills  his  wife,  to whom  he  IS  tenderly  attached;  a  brother  his  sister;  a  mother  hei- lutant;  or  the  victim  is  one  whom  he  never  saw  before,  and  against 
fT-  'tr  ^«  c^'^  ̂ ear  malice.    Nay,  the  Victim ot  this  blind  passion  may  be  a  horse  or  other  animal  incapable  of olience  *  After  the  commission  of  the  act  he  does  not  seek  to escape  ;  he  often  publishes  what  he  has  done ;  does  not  conceal  the 

body  but  ojDculy  exposes  it;  delivers  himself  up  to  justice  ;  describes 
tne  state  of  mmd  which  led  to  the  act,  and  either  remains  stupid and  indiflerent,  or  is  overwhelmed  by  remorse.  He  has  no  accom- 

plices, has  made  no  preparations,  and  takes  nothing  from  his 
victim.  Sometimes  he  has  previously  spoken  of  his  strouo-  tempta- 

tion, and  begged  to  be  prevented  from  doing  mischief.  These 
honaicidal  acts  are  generally  preceded  by  a  striking  change  of conduct  and  character,  and  on  inquiry  the  accused  is  often  found 
to  have  an  hereditary  tendency  to  insanity,  to  be  subject  to  fits,  to 
have  attempted  suicide,  to  have  expressed  a  wish  for  death,  or  to be  executed  as  a  criminal. 

It  is  to  such  cases  as  these  that  the  words  of  Lord  Hale  are 
peculiarly  applicable :  "  Lest,  on  the  one  side,  there  be  a  kind  of inhumanity  towards  the  defects  of  human  nature,  or,  on  the  other 
side,  too  great  an  indulgence  given  to  great  crimes."  Imbeciles 

*  This  statement  is  justified  by  the  following  case,  cited  in  a  leading  article 
of  the  '  Times,'  December  !),  1879  :— "  A  gentleman  of  fortune,  who  was  sub- ject to  delusions  of  exaltation,  suddenly  produced  a  hatchet  from  under  the 
seat  of  the  carriage  he  was  driving,  and  made  a  furious  attack  upon  an  un- 
oiTnnding  cab-horse  which  was  standing  peacefully  on  a  rank." 
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are  peculiarly  liable,as  we  shcOd  -PP- b  j  ^c,  ^'of 
wild  impulses;  and  it  is  e^^^  *\^^^t'.\rXlas^^^^  criminal 

passion,  while  the  delusions  suggest  t
he  motim    io  t c 

lt»  a^s;^^^^^^^^^^^  r-vnr 
fSlinl  victims  o 'starvation,  and  then  puts

  an  end  ̂   his  own  1  fe 

the  id^ea  that  such  an  evil  threatens  tb^m
  being  insane,  no  less 

than  the  impulse  which  prompts  such  a  mode  of 
 esca^^^ 

Somp  imbeciles  who  are  addicted  to  pet
ty  tliett,  lob  tneir 

victims  •  but  they  make  so  childish  a  use  of
  that  which  they  have 

I  o  en  a's  to  affoTd  fresh  proof  of  their  inhere
nt  weakuess  ot  mind. 

violent  hom°cidal  impulses  are  also  very  common
  in  the  epilephc 

soletinl^s  preceding,  30^^-3  following 
 the  hts^  and  some  im 

taking  their  place  {masked  epilepsy).     T
he  following  cases  aie 

"tshoImaTer,  subject  to  epilepsy,  was  often  ̂ ^^^^ons  iov  some 
time  after  the  fits,  but  sensible,  amiable,  and

  industrious  m  the 

nTervals  One  da;,  when  in  the  gloomy  and  mo
rose  state  of  rnmd 

that  often  precedes  a  fit,  he  met  the  «"Pf  f  l^^^J^J  5 
to  whom  he  was  much  attached,  and  stabbed  h

im  to  the  heart 

He  had  not  had  a  fit  for  three  weeks,  but  the  night  ̂
^0^"?  ̂ he 

homicide  he  had  a  bad  fit,  and  for  sometime  the 
 attacks  continued 

to  be  frequent  and  severe.  •  i  .-u  ̂   i,-  + 

A  peasant  suffered  from  epilepsy  from  his  eighth 
 to  his  twenty- 

fifth  year,  when,  instead  of  epileptic  attacks,  he  was
  fi^ed  with 

an  irresistible  impulse  to  kill.  He  felt  the  approach
  of  his  attack 

sometimes  for  days  beforehand,  and  begged  to 
 be  restrained. 

"  When  it  seizes  me,"  he  said,  "  I  must  kill  some  one,  were  it  onl
y 

a  child  "  Before  the  attack  he  was  very  weary  and  depressed,
 

could  not  sleep,  and  had  slight  convulsions  of  the  limbs.*   
  _  _ 

To  complete  this  inquiry  into  the  plea  of  insanity  in  cri
minal 

cases,  the  following  sketch  of  the  different  aspects  given 
 to 

homicidal  acts  by  the  several  varieties  of  unsound  mind  is
  sub- 

mitted— An  imbecile  has  a  confused  and  imperfect  notion  ot 

crimes,  laws,  and  punishments ;  and  his  acts  are  as  foohsh  as  his 

thoughts.    The  case  referred  to  at  p.  166  is  a  good  example  ot 

this  class.    .A.  monomaniac  fancies  himself  an  object  of  persecu- 

tion, and  kills  one  of  his  imaginary  tormentors,  hoping  thereby  to 

rid  himself  of  all ;  an  act  as  mad  as  the  thought  which  mspired  it. 

Such  was  M'Naughten.    Another,  having  betrayed  decided  symp- 
toms of  madness,  receives  a  real  injury  and  kills  the  oftender. 

Such  was  Lord  Ferrers.    A  third,  oppressed  with  melancholy 

fears,  kills  those  to  whom  he  is  much  attached,  to  save  them  from 

an  imaginary  fate.    Such  was  the  female  already  referred  to,  who, 

under  the  fear  of  starvation  arising  out  of  temporary  difficulties, 

»  Quoted  from  Marc  by  Maudsley  ('  Physiology  and  Pathology  of  the  Miud, 
p.  309). 
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which  the  case  of  wTlIiamBrnwn^^^^^^^^^^  madness,  to 
Jurisprudence  of  InsanTty  '  aZf  7?  Y^^^  '""^^y'  '  ^'^'^'^'^^ 
case  of  A.  H„  cited  at  p  167  ^       example;  as  also  the 

moTt"  ̂ tf  Jb^cttnrhL%ll*  "^"'^^  be  open  to  the method  of  escaii  1  vf'  •  •  i-^^^'^t  easy 

they  call  the  pE:i  lfo?  ;SSv'r'-  °'  .T^^'^^^^^^'^  ̂ ^al 
entertainthenUstio'n^ffhe'aTjS'tSl'mkl^'air^fis^^^^ may  have  the  merit  of  simnlicitv  hnf^t  •  suggestion 

imbecile  Lieutenant  Pufp     'lii  ̂   i       •   P^'^?^„  ot  the  poor 

n,e„  i»  ;.tte,.i;repi!,ta„i'°„tL°gitnTp"  """"^"S „  „  """'JP'-opoimaed  by  some  writers  of  emineuce  is  th»t 

s:e  |^eSSs:-x 

brthe  t&eaVhn?l°'  *°  ̂ T^^"^  the^sovSeTgn out  tne  thieat  had  no  effect  upon  him.   By  parity  of  reasonino-  +1.^ 
threa  ened  punishment  of  death  ought  to  prove  CaU,  ineffectual m  all  madmen;  but  iu  reality  the  deterring    nfluence  oT  the 

have  ̂ ot"£r 'l-fT^'  i'Tf'"'  the  insaue  who iia\e  not  been  certified  and  lodged  in  lunatic  asylums  do  not believe  themselves  to  be  mad:  they  are,  in  their  o^n  Zht  sam 
men.  It  IS  on  y  after  they  have  been  thus  taught  that  the  terr"  : of  the  gallows  is  brought  to  bear. 
The  advocates  of  this  theory  defined  it  by  comparing  persons  of 

nsuund  mmd  with  the  lower  animals,  alleging  that,  !sT°s  can be  weaned  by  pumshment  from  practices  distasteful  to°tS masters  so  madmen  can  be  deterred  from  crime  by  fear  of  death. 
J''l?'^^i°'^^'>^  ̂ ^^",^1°^^         facts  are  overlooked-the tact  that  the  animal  has  been  punished,  and  has  a  distinct recollectiou  of  the  pain  inflicted  upon  him,  while  the  madman  has been  merely  threatened ;  and  the  fact  that  many  dogs  cannot  be weaned  from  bad  habits  by  the  frequent  repetition  of  the  most severe  chastisement. 

It  is  well  to  add  that,  if  we  assume  the  madman  to  be  attentive 
to  and  cognizant  of  what  is  being  said  and  done  by  the  public  he must  know  that  a  verdict  of  acquittal,  on  the  ground  of  insanity entails  confinement  for  life,  which,  as  a  punishment,  i.s  not  second in  severity  even  to  death  itself. 
Nor  is  there  any  reasou  to  fear  that,  by  exempting  tlie  madman 



MADNESS  SUPPOSED  TO  BE  I
NFLUENCED  BY  MAU.  201

 

■  1    onf       flP  ith  we  shall  weaken  the  hold 
 the  law 

from  the  punishment  •       +V,r  n  order  that  he  may  escape 

has  on  tbe  man  of  ̂f?;"^.^;' ̂ °  .^ani  j^^^^^      of  no  ordinary 
death  he  mnst  suciiessfully  tei

gn  '"samLy 

dUficnlty-andif  he  sacceecl  aper^^ him  Society  would  on  the  one  ;^  something  by  openly 

SutTingT^d^sTafelm^^^^^^^^^  
most'revolting  acts  that  degrade and  debase  our  common  nature.  admission  oE  the  plea  of 

Tliere  are  some  pe^sons  who  view  th
e  admission  o  ^ 

^nsanitv   and  the  consequent  acqui
ttal  ot  notouous  uo  . 

S"%r."n,  a,  tending  o  the  ̂ ^SftoS  .1  We  tL"t» 

any  attraction  or  temptation;  while  the  P^°\f  " /^^f^^ 

(perhaps  only  as  formerly  inEicted)  seems  ̂
  as  if  it  might  have 

exercised  a  certain  attraction  or  fascination.  n,,  i.,^  in 

In  respect  to  the  responsibility  o£  ̂^^'I'^en^^^"',  t'^f 

this  dilemma:  it  must  either  insist  on  a  test  wh|ch  
it  is  impos 

sible  to  apply,  or  it  must  uniformly  refuse  to  a
dmit  the  plea  ot 

insanity. ^If  S  hold  to  a  test,  its  decisions  will  want  that 
 mnf  ormity 

which  ought  to  belong  to  them,  and  their  soundness  
will  be  con- 

stantly called  in  question;  if  it  rejects  the  plea  of  insanity, 
it 

oucrht  forthwith  to  do  away  with  all  other  pleas  m  mitigation.  _  _ 

It  would  be  better,  instead  of  attempting  to  frame  a 
 rigid 

criterion  of  responsibility-imperfect  at  best— to  admit
  irresponsi- 

bility if  the  act  "  is  traceable  to,  or  in  its  nature  determined  by, 

mental  disease  affecting  the  agent."  t  .  t  ■  . 
As  a  matter  of  fact,  British  juries  have  in  several  inst

ances 

given  their  verdict  in  accordance  with  this  principle,  in  spite  ot 

indicial  directions  to  the  contrary  ;  and  some  eminent  judges  in 

this  country  and  in  America  have  charged  the  jury  f  "I^^^^J 

spirit.  Thus,  in  one  case  (Eeg.  v.  Brown,  Sept.  188b)  liora
 

President  Inglis  told  the  jury  that  in  order  to  acquit  the  P"soner 

on  the  ground  of  insanity,  "  it  must  be  clearly  made  out  that  at 

the  time  of  committing  the  act  the  prisoner  was  labouring  under 
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The  determination  of  this  nn;rf+  • 
necessarily  a  matter  for  the  iurv  I 71  ̂ J^^  ""^'^  ̂ ^-^^^ 
the  case,  and  the  evidence  of  thS^  1    ̂   V  the  proved  facts  of 
tioDs  of  mental  disease  as  to  Iwi.    I'"'^"*  manifesta- 

accnsed  is  a  common  o  eco^t ed%P.^  ̂   "iT?"^^-  P-«°^ 
which  he  was  kbourina  S  n.?lf  f  '"'^  ̂ ^'^  '^^^^^^e  ̂ ^^^^ of  this  principle  but  it  ;«  f™^^  ̂ '^  application 

less  serious,  eSe^on  the  %  de  of  if"*         "^^^"^  ̂ ^-^^ 

on  any  other  cHterioa  Jj;:fp:nl?^^^^^^^^^^  than 

V.  PEiaNED  UNSOUNDNESS  OF  MIND 

siStf;fti:rdtaL??nd?ri:T'  "^?^r  "^^-"^  ̂-''^  to 
it  is  only  by  actxXTn'eHence  Z  'f^'^^f  °*  this  class,  that 

cases,  th^e  iunt^eiu'I^^brdetfcted        '"^^^^  ̂ ^^^-^^ 

deteS7-~Tle?di;USZrf'' '"'l.'^r/"^^  ̂ «  of 
head,  face,  and  petL^^l^rd  ̂ tlK    61  fo-atio^  of be  practicable  to  learn  m  mZh  rf  1 '        't  "^st  always 

postpr  IS  shrewd  on  those  which  involve  his  TntSt  or  tL  success 

trJrr+  i-fl^  P.^'.'^^t  unusual  difficulty,  and  give  rise 
•   ,  ^P^'^^o"-    We  have  had  under  om  not  ce 

prSn    rnd'JeturnP?;'''       '""'T  "^^--
1 

rXKfter  the  asylums  as  impostors;  and  others 

cLumst.n.;?  3  'ii''^"^  observation  under  most  favourable 
«bl.  f^  a  •'  t;yo  equally  competent  observers  have  not  been able  to  agree  m  their  opmion.  Unsettled  habits,  wandering  and disconnected  thoughts  sudden  bursts  of  passion,  unprovoked  acts 

lorm".d  Ti  "  Itempts  at  suifide.  tr^nsifnt  and  half! ^rmed  delusions,  short  fits  of  industry,  handiwork  displayin.. much  skill  and  ingenuity,  make  up  a  combination  which^it  Sin 

nnL^er^""  1^-^?'^  ?;^*°^to  assume.  But  imbeciles  of  this  order possess  sufficient  shrewdness  and  self-control  to  conceal  and 
moderate  their  eccentricities  when  they  have  an  object  to  ac- 

complish. So  that  It  IS  quite  possible  for  a  real  imbecile  in  prison to  seem  an  impostor  in  an  asylum.    Nor  must  it  be  forgotten  that 



FEIGNED  DEMENTIA  A
ND  MANIA.  

203 

•      V  neoDle  have  been  one  continuous  history
 

the  previous  hves  o£  the  peoPi^  without  work  (G.)- 

of  dLptiou,  and  of  shifty  devices^^^^^^^^^^  ,f  the 
Dementia.-This  i^^Xyr  WiTease  being  hard  to  assume 

faculties  which  belongs  to  the  '^/aia-nosis  by  discover- 

andsustain;  and  we  r^iay  be  a^^^^^^^^^  form  'of  chronic ing  marks  ot  the  paiaiysis  v       •,•  may  arise  out  ot  tbe 

dementia,  Our  chief  d^^f  */,Sson^^^^^  especially-w  11 
rare  obstinacy  with  ̂ ^^^.^^  ̂   ir'°^fAenance,  repeat  a  few  silly 
maintain  a  weak  expression  of  counten^^^^ 
phrases,  pass  the  excreta  as  if  involuntan^^^^^^^  never  have 

fhat  it  is  possible  to  apply.    Suc
h  ̂   mahngerer  y 

deceived  the  medical  observer  for
  a  ̂^^o^^nt ,  dul  ^ 

pSleTto  wait  patiently  for^a^^^^^^^^^^
  

m,,ia 
Mania.-As  it  is  more  easy  

to  assume  tne 

than  the  more  subdued  <=^^^-f  ̂ers  of  the  ±ore  ^.^^.^^^i^^^ 

soundness,  mania  is  ^l^f.^^lfg/^^^^^^^ 
■  hetween  the  fictitious  and  the  tiue  

disease,  luuu 

w„To?time  a»d  patie.t  "^^''t™^ '!        Ses,  ot  eye,  and The  intense  expression  of  hard  to 

''■'"fafdS  r  ̂het  lenf  erfleS  the  U  shouts, 

SnnX»~,  the  strong  '^^^gf^^^^X^^i^r^^ ment,  ol  the  parojysms,  also  f"4e  reaTmania;  will 
cannot  be  snpported  f"  »»J '"S'l' ™  '^'■{fX^  sleep  at 

tTp  madman  will  also  go  without  food  f
or  days  together  with  im- 

pJi  ity  and  Uttle  loss  of^  strength  ;  and  is  so  -«e-f  ̂e  Jo  e^^™^ 

Fmpressions  that  he  will  bear  the  most  i
ntense  heat  oi  cold  and 

eaie  without  being  dazzled,  on  the  strong 
 ight  of  the  sun  Othei 

fymitTms  of  less  importance  have  been  i
nsisted  on,  such  as  the 

JowTtate  of  the  bowels,  the  moderate  or
  low  temperature  o 

the  Sunk  and  limbs,  a  peculiar  odour  of  the 
 skm,  and  a  frequent 

^'"Tothis  account  of  the  physical  signs  of  mania  it  may  be  added 

that  the  impostor  will  overact  his  part  durmg  such  
times  as  he  is 

watched :  that  instead  of  becoming  more  quiet  ̂ '^^eserved  on 
 the 

approach  of  the  physician,  his  violence  increases  
;  that  he  assumes 

aTant  of  intelligence  instead  of  that  pervemon  
ot  reason  so 

characteristic  of  the  real  affection;  that,  instead  of  co
ncealing 

he  obtrudes  his  thoughts;  that  he  pretends  a  defec
t  of  meraoiy 

and  apprehension  which  does  not  belong  to  real  in
sanity;  gives 

*  In  the  first  oditiou  of  this  work  facts  were  adduced  to  ̂ ^ow  that  the  vah>^^^ 
of  the  milsc  as  a  diagnostic  mark  had  been  exaggerated     All,  peiliaps

,  that 

cL  be  slTy  affirmed  is,  that  an  infrequent  pulse  which  often  exists  
in  healthy 

persons,  could  scarcely  exist  in  the  paroxysms  of  mama. 
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false  answers  to  uuestiona  or,^    a  i 
whom  he  knows;  itTt  rdoes  not^tt         I'  'rsnis.  persons 
Idea;  that  he  betrays  hesiSiof  in  f^"""*^,^"*'^  to  the  leadin-r 
violence;thathehas^„ot  t  rstadv  J  '^^  ̂ ^«"°'ea fats  occur  suddenly  and  at  tre/al!?  7^  '  ̂'^at  his 
instead  of  having  the  periodLitV  on^^^^^^^  aud  convenient  intervals, 
It  may  be  added,  that  instead  S^^™" 
^-era!  in  true  mant  tt  tst  r"°r  "^'"•^•^bation,  so 
jhat  perversion  of  the  moral  feelinl  wV  I  «"dden. 
dislike  every  person  to  Xrn  he  w^'^  'T''  "^^-^^^^i  to 
symptom  little  known  to^hp  Z  f  P^'evioiisly  attached,  being  a 

^nipostor.    Beside  the'diagnostic  mS,  f  ̂̂^^^'^ foregoing  descrintioT,  ̂ r/^  •   ̂       he  gleaned  from  the 

the  head  of  f  g*ed  diseases  -"^^"^^  "^^'^^^^'^^^d" nde  • 
commended,  such  as  reS  L;  o^h^'f"''^'f'^  been  re- 
ideas  recently  uttered^XTthe  ttl  "'P'-^"'^ '^f/^^^^^  of 
Ideas,  but  the  impostor  wHl  v.Lj  L'^''''''''i        "^troduce  new 
whirling  chair  hasS  be^n  recomn-  1^'^''°        ̂   °^ 
and  nausea  in  the  impostor  ^«  prodncing  giddiness 

-The^f^aiSafSr^^^^^^ 
mania  or^ving  incoLJence  Ld  ̂   f  ̂  v/^"'"^  *ban  general 
the  characters  oi  Sa  a  l^dv  ll'''?^^  ^^"^  °f 
intellectual  mania  ZTinltn^^^^^  ̂ ^f  ̂ ^^-^t     cases  of 
pHde  or  vanity.  There  is  thp  s^,f  .^o^e  excited  emotion,  such  as 
violent  preiudices,  the  ame  unfonn °^  ̂'^'"P"'  same 

imfounded  •  attachments  th^3  s^mr''?  1^^''''°'''  '"'"'^  ̂^l"^^"^ 
sensibility  to  imprSi  and  toT.  '^'^^P^.^^^'^^^/'  the  same  in- 

pretended  monoSS  xnaki^,!,^' "P"'^*3  ̂ J^^^^^^^^-  The 
delusion,  while  the  real  n^nnnLn  ̂ P^^^  disp  ay  of  his  assumed 

true  moAomaniari  genSlTv  r  rarely  sohcits  attention.  The 

but  is  easily  excited  ̂ n.T  ii'^  Tl^  ' ^""^  indifferent; 
When  hnrd  ̂       ̂   angered  by  opposition  aud  argument 

womeuiu  teaP  "^"^  ̂ ^"^^'^"^  '^"^^  refuge  in  vioIen^rS 

coSrlT^'fA^^''^'"^^  and partiaL-General  moral  insanity, consisting  ot  a  strange  combination  of  foolish  obscene  and  ry,Zi 

lt\7\o  Z'  ̂ f'-T'f^^^  mer:';icTedne  ;rbut  tt ^rnsfc  Sppd,  ffi^T*^',  T°  distinguish  moral  insanity  from  vice nust  needs  be  difficult ;  but,  as  a  general  rule,  there  is  a  strangeness 

t^1ho^S^h''  '-^^ts  of  the  madman  which  do  notTelon. to  those  of  the  sane  criminal.    For  partial  moral  mania  the  only 
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^'Sncealedinsanity.-The  power  of  conceali
ng  his  delusions, 

nndei  thT^nflu  nee  of  some  strong  motive, 
 has  a  ready  heen  showa 

unuei  uiic  m-K^inan-  and  lons-continued  observation,  re- 

history,  may  be  necessary  to  bring  the
  delusions  to 

It  ou"ht  also  to  be  understood  that  madmen,  
whether  subject  to 

illu  ions  or  delusions,  or  to  both  are  often 
 very  reticent  on  the 

subiect  of  the  motives  which  already  influence 
 them.  Sir  BenJ'^min 

BrodTe  (in  a  note  appended  to  the  first  volume
  of  his  '  Psychological 

Inqu  ries  ')  nSotes  from  Esquirol  the  case  of  a  y
oung  man  who, 

aS  some  diiappointment,  fell  into  what  seeme
d  a  state  of  idiocy. 

lis  ej  es  were  fixed ;  his  physiognomy  without  e
xpression.  It  was 

necessary  to  dress  and  undress  him,  and  to  put  hi
m  to  He 

never  ate  except  when  food  was  put  into  his  m
onth.  He  nevei 

walked  except  when  compelled  to  do  so.  He  recov
ered  after  the  use 

of  some  remedies,  and  the  appearance  of  an  erupti
on  on  his  skm 

After  his  recovery  he  confessed  that  he  had  never  be
en  insensible  at 

all,  but  that  an  internal  voice  was  always  rejieating  to  h
im  JSe 

hoiuje  pas  Ine  hourje  ]ja8  I '  and  that  fear  alone  ha
d  rendered  him 

immovable." 

VI.  RULES  FOB  THE  EXAMINATION  OF  PERSONS 

StrPPOSED  TO  BE  OF  UNSOUND  MIND. 

The  main  points  to  be  attended  to  in  the  several  examina
- 

tions which  the  medical  man  be  required  to  institute,  are  the 

following:—  f        i-  ;i 
1.  Observe  narrowly  the  general  appearance,  conformation,  ana 

shaiDe  of  the  head  ;  the  complexion  and  expression  of  the  counte- 
nance ;  the  gait  and  movements,  and  the  speech. 

2.  Ascertain  the  state  of  the  health,  of  the  appetite  and 

digestion,  of  the  bowels,  of  the  tongue,  skin  and  pulse.  Note 

especially  the  presence  or  absence  of  febrile  symptoms,  as  distin- 
guishing delirium  from  madness.  Ascertain  whether  there  is 

sadness°or  excitement,  restlessness  or  stillness,  and  whether  the 
sleep  is  sound  and  continuous,  or  disturbed  and  broken.  In  females, 

inquire  into  the  state  of  the  menstrual  function. 

3.  The  family  history  should  be  traced  out,  in  order  to  ascer- 
tain whether  there  is  any  hereditary  predisposition  to  insanity, 

and  whether  other  members  of  the  family  have  been  subject  to  tits, 

or  have  betrayed  marked  eccentricity  of  behavionr. 
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Tf  personal  history  should  be  ascertained  with  equal  care 

-  -^"'^-^  -  Habitsif  iSi^e^ 

wW;b''.v!ir^''V^^'-;^^^  P''''^^*  of  ̂li^'i  <iiffers  from  that which  existed  when  it  was  reputed  to  be  sound  ;  and  whether  the 
feelings  affections,  and  domestic  habits  have  undergone  a  change 

■    .  wl'  •f^'^ertain  whether  the  existing  unsoundness  is  a  first  attack 
d  1  f brrf'^'^'' ^.T^  depression  or  excitement  ;Tf  not did  the  first  seiziu-e  follow  a  period  of  melancholy,  passing  into 
mama,  and  then  mto  slow  convalescence  ?    If  any  sigJs  of  g!nera° paralysis  are  present  in  the  speech  or  gait,  has  the  paJfen squandered  h.s   money,   grown   restless,  and  wandered  ̂ about 

31'oi'graEr  ?  '''''  ''''''''       ''''  ̂ ^^"^^ 7.  When  our  object  is  to  ascertain  the  mental  capacity,  it  must be  tested  by  conversation  directed  to  such  matters  as  age,  the birth-place,   profession,  or   occupation   of  parents,  number  of brothers  sisters,  and  near  relations,  common  events,  remote  and recent,  the  year,  name  of  the  month  and  day  of  the  week  the name  and  family  of  the  sovereign,  and  of  persons  best  known  and 
most  talked  of.    The  power  of  performing  simple  operations  of arithmetic,  and  the  knowledge  of  the  value  of  money  should  be tested,  and  the  memory  by  repeating  simple  forms  of  words  in 
general  use,  such  as  the  Lord's  Prayer.    In  testing  the  power  of attention,   merely  negative   or  affirmative   answers  to  leading questions  should  be  distinguished  from  such  replies  as  indicate 
judgment  and  reflection.    If  the  inquiry  relate  not  to  tlie  capacity ot  the  mmd,  but  to  its  soundness  in  other  respects,  delusions  should 
be  sought  for  by  conversations  directed  to  the  topics  most  likely  to 
interest  and  excite  the  mind.    The  state  of  the  moral  feelings  will be  tested  by  conversations  directed  to  relatives  and  friends.  In 
cases  of  supposed  moral  insanity,  diligent  inquiry  should  be  made 
into  the  motives  which  might  have  led  to  the  commission  of  the 
act  of  which  the  party  is  accused. 

8.  The  medical  man  should  insist  on  full  opportunity  being 
given  him  of  forming  his  opinion.  He  should  rarely  be  content 
with  a  single  visit,  and  in  difficult  cases  should  require  that  the 
party  be  placed  for  some  time  under  his  observation. 

9.  When  undergoing  examination  in  a  court  of  law,  the  medical 
witness  is  recommended  to  avoid  all  definitions  of  insanity,  on  the 
plea  that  mental,  like  bodily  diseases,  do  not  admit  of  definition, 
but,  in  common  with  many  familiar  objects,  can  bs  recognized 

.  though  not  described, 

10.  _  In  signing  certificates  of  lunacy,  the  medical  man  should 
bear  in  mind  that  he  is  required  to  see  the  patient  by  himself,  to 
sign  the  certificate  at  the  time  of  the  visit,  and  to  assign  the 
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reasons  which  have  influenc
ed  him  in  attaching  his  si

gnature 

^'^^o  the  foregoing  directions  a  ̂X^ata; 

medical  man,  ̂  

n.ay  be  called  to  a  V-^f,^^tr^^;:,T'j\':^^^^^^^  dangerous or  mama,  and  may  find  him  in  a  s^^te  "  ,     j      l.i^n  to 

bv  urv  *    This  risk,  it  appears,  cannot  be  avoided  ;  ,7  ̂̂ ^^^ 

reduced  by  the  medical  man  observing  th
e  precaution  of  obtain  ng 

a  written  authority  from  the  nearest  rela
tive  in  attendance  on  the 

mTient-fVom  husband  or  wife,  father  or  m
other  brother  or  sister 

L  he  cose  may  be,  and  a  guarantee  aga
inst  the  expense  of  an 

action  for  false  imprisonment,  cruel  tr
eatment  or  impertect 

observance  of  legal  requi^ei^ents,  which  a  man
  who  has  been  rightly 

or  wroig  y  released  from  confinement  has  it  m  his  P?-f  to  f; 

Certiflcates.-In  the  case  of  paupers  one 
 medical  certificate 

only  fs  required,  with  an  order  signed  by  a  jus
tice  of  the  Peace 

or,  in  his^  absence,  by  the  relieving  officer  or  o
verseer,  and  the 

officiating  clergyman  of  the  parish  m  which  the
  unatic  is  at  the 

time  In  all  other  cases  the  certificates  of  two  medi
cal  practitioners 

and  the  formal  demand  of  a  relation  or  friend.  The
se  certifacates, 

to  be  valid,  must  be  signed  by  legally  quahtied  practiti
oners,  having 

no  interest,  direct  or  indirect,  in  the  patient,  or  mthe 
 estabhshment 

to  which  he  is  to  be  sent ;  they  must  bear  the  exact  addr
ess  ot  the 

patient,  and  the  date  of  the  examination  and  signature^;  the 
 visit 

must  be  a  separate  visit  (each  medical  man  examining  the 
 patient 

separately);  and  the  certificate  must  set  forth  disti
nctly  the 

grounds  of  the  opinion,  under  the  distinct  heads  of  facts  obs
erved 

by  himself,  and  facts  communicated  by  others  (such  others  to  be
 

specified),  and  be  signed  with  name,  address,  and  date.  It  rem
ains 

valid  only  for  seven  days.    If  defective,  it  may  be  amended. 

A  proper  printed  form,  in  accordance  with  the  statutes  regulatin
g 

the  custody  and  treatment  of  the  insane,  and  containing  plain 

*  See  tbe  case  of  Nowell  v.  Williams  ('Times,'  Nov.  14,  1870),  tried  before 

T,orcl  (!oleridge  and  a  special  jury,  as  a  good  example  of  tlie  expense  and  annoy- 
nnoe  tliat  such  legal  proceedings  inflict  ou  persons  who  innocently  think 

themselves  in  the  path  of  duty.  Heavy  expense,  and  the  torture  of  a  fifteen 
days'  trial,  are  inflicted  on  a  gentleman  who  defends  liis  own  sister,  by  legal 
means,  against  her  jealous  husband,  armed  with  a  revolver  and  the  subject  of 
most  dangerous  delusions. 
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inteident  or  proprietor  of  thrr*!  *°  ̂ ^^"/'^  ̂ ^e  super- 
OommissionerroTwcv  wifhin  n^nr   *^b^fo'•warded  to  the 

meajcal  Oeitificate    of  which  we  append  a  copy  (p  209)  * 

any  person  whomsoever,  that  any  person  wanderin  At Ta^e^^^^^^^ the  limits  of  his  jurisdiction  is  deemed  to  be  a  lunatL  W  an  ordpv under  tlie  hand  and  seal  of  such  justice,  to  requh-e  aiy  consJlSe 
It  TT^  'f''^'''^  ovl-seer  of^^e  pansh 
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PART  II. 

CHAPTER  I. 

PERSONS  FOUND  DEAD-EEAL  AND  APPARENT 
DEATH-SUDDEN  DEATH-SURVIVORSHIP. 

Unber  the  general  heading,  persons  found  dead,  the  mode  of 

If  sent  for  to  a  dying  man,  or  to  one  already  dead,  the  medical 
man  must  needs  observe  many  things  connected  with  the  body  itself 
such  as  the  position  in  which  it  is  placed  and  the  objects  that  sur- 

round it,  which  might  bo  observed  and  stated  in  evidence  by  auy 
common  witness  ;  but  a  post-mortem  insijection,  if  required,  must be  entrusted  to  some  skilled  member  of  the  profespiou.  Hence  the 
present  inquiry  has  two  divisions  :  1.  The  relations  of  the 
body  to  surrounding  objects.  2.  Directions  for  the  per- 

formance of  post-mortem  inspections  for  legal  purposes. 

I.  RELATION  OF  THE  BODY  TO  SURROUNDING  OBJECTS. 
As  the  medical  man  is  summoned  to  most  cases  of  severe  illness 

or  sudden  death,  he  is  one  of  the  first,  as  well  as  one  of  the  best 
educated  and  most  intelligent  witnesses  of  those  simple  facts  which 
in  criminal  cases  constitute  the  presumptive  or  circumstantial  evi- 

dence. He  should  therefore,  especially  in  suspicious  cases,  attend 
to  all  that  is  passing  around  him,  that  nothing  calculated  to  throw 
light  on  the  cause  of  death  may  be  overlooked.  The  following  are 
the  principal  points  to  be  attended  to  : — 

Place  in  which  the  body  is  found.— This  is  not  always  that 
in  which  death  took  jjlace,  for  both  in  suicidal  and  homicidal 

of  dissolution  ;  and  lastly,  survivorship. 

PERSONS  FOUND  DEAD. 
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o"nSlf  Lis  cvimi  by  cavryiug  the  body  to  ̂   ^x
stanc.    It  mu  t  be 

remembered,  however,  that  soldiers  on  ̂^^^^f^^,fj?^^^ 

times  found  on  the  spot,  and  even  m 
 the  veiy  attituae 

^^Position  and  attitude  of  the  body.-This  
may  not  con-e- 

sponTwith  the  cause  of  death,  as  in  the  case 
 where  the  body  of  a 

markilled  by  a  blow  on  the  head  was  found  erect,
  fWoited  by  a 

wooden  fence;  murderers  also  often  so  dis
pose  of  the  bodies  of 

heir  victims  as  to  make  it  appear  that  they  h
ave  committed  suicide 

The  body  of  Sir  Bdmondbury  Godfrey,  who  
was  proved  to  have 

been  violently  strangled,  was  found  lying  m  
a  ditch,  pierced  with 

his  own  sword,  and  with  his  clothes  so  arranged
  as  to  create  the 

be  ief  that  he  died  by  his  own  hand ;  and  persons  ha
ve  been  poisoned 

and  afterwards  suspended  by  the  neck  or  thiwn
  into  watei.  It 

we  find  an  expression  of  angry  resistance  on  the  f
ace,  hands,  and 

body  of  the  iorpse,  we  may  infer  that  death  was  
the  issue  of  a 

struccrle ;  for  while  soldiers  killed  by  gunshot  often  wear  a  sing
ula  ly 

calm"  expression  of  countenance,  those  who  have  died  in  a
  hand-to- 

hand  struggle  often  wear  an  expression  of  rage.  ^  .  ■  ■ 

Spot  on  which  the  body  is  found.— In  cases  of  fatal  i
njury 

to  the  head  it  is  usual  to  allege  that  the  death  was  caused  by  a
  fall 

on  some  hard  resisting  body  ;  an  allegation  only  to  be  rebutte
d  by 

an  examination  of  the  spot.  A  man  found  lying  dead  m  a  field  w
ith 

a  severe  bruise  on  the  head,  was  alleged  to  havefal  en  on  a  stone  o
r 

frao-ment  of  wood;  but  the  field  was  carefully  searched,  and  no  such 

obilct  could  be  found  near  the  spot  on  which  the  body  lay.  in 

another  case,  a  small  wound  of  the  head,  which  had  penetrated  to 

the  brain,  was  attributed  to  a  fall  on  a  sharp  object,  such  as  a  nail 

fixed  in  the  floor;  but  the  floor  having  been  examined,  and  no  such, 

obiect  found,  it  followed  that  the  wound  must  have  been  inflicted  by 

a  small-pointed  instrument.  The  murderer,  who  was  acquitted 

through  defective  medical  evidence,  confessed  that  he  had  struck 
his  victim  with  the  point  of  a  pair  of  snufiers. 

Soil  or  surface  on  which  the  body  lies.-— Struggles  often 

leave  on  the  spot  traces  which  may  be  compared  with  the  clothes  of 

the  suspected  murderer  or  of  his  victim,  and  foot-prints  in  the  snow, 

or  on  the  soil,  have  often  furnished  important  evidence.  In  the 

case  referred  to  at  p.  20,  the  measure  of  the  foot,  the  tread,  and  the 

mode  in  which  the  sole  of  one  of  the  shoes  had  been  patched,  cor- 

responded most  closely  with  the  foot-mark— and  supplied  the  first 
link  in  the  chain  of  evidence  which  led  to  the  conviction  of  the 

murderer.  In  cases  of  murder,  followed  by  the  attempted  suicide 

of  the  murderer,  stains  of  blood  have  been  found  on  the  floor  and 

on  the  soles  of  the  feet  of  the  perpetrator  of  the  double  crime.* 
*  I  was  iudcbtod  to  the  late  Dr.  James  Tteid  for  the  following  instructive 

case,  given  as  uriirly  Bs  possible  in  his  own  words  : — "  I  was  sent  for  one day  to  a  man  and  his  wife,  wliom  I  found  lying  in  the  samo  room  with  their 
throats  cut.    The  woman  was  on  the  floor,  with  her  right  arm  extended  under r2 



■^^  PERSONS  FOUND  ])EAI), 

iusTSro°deXfsTenetll^^  --^^1  eases  the 
cases  it  is  often  removed  '^^j^^^^^^^  in  homicidal 
active  poisons,  the  vrsel  whrchPonJn-  '^^^^  ̂ -'^^^  '"^^'^ 
on  or  close  to  the  plison  ™  °°°tamed  the  poison  is  often  found 

on  a  dead  body  w  rthe'ob  ct.  ̂r'^' i^'*!'?'^'  °^  ^^'^'^'^^ 
times  throws  4It  1  t  ht  on  f  ''^'^ff^^}y  ̂ 'n-rounding  it,  some- 

was  found  suspended  The  Prince^de  Oondo 
spondence  of  ceSabrn^.innt      a  '"i       bedroom,  and  the  corre- 

close  to  them.  anT^ot;  roX^^^^^^  ^^^'''^ 
of  the  windo  V  to  which  he  was  ^  PPJf  ting  part 
struggles  of  a  m^u^u^L.Ll  f  ?^^spended.  harmonized  with  the 

thrnnriw^^  ^'"^'^^"^13  are  being  constantly  identified 

\n  ZtstX:^\T^'r  ^^^^'i  possession  0? 
Detmtion  nf  Z  access,  with  those  used  in  the  i  er- petiatiou  of  the  crimes  themselves.    The  bearin^^  and  conduct  of 

TeZVer  ''''         'Jyi"g>  or  dead,  sLld  not  ,^ ovei looked  especially  m  cases  of  suspected  poisonin-. 

mav  be  well  fn'  TA:!"',^''  -S"^  respecting  persons  found  dead  it 

than  suZ  f  ?K  "'^^t^}-  examples  nor  rules  can  do  more than  suggest  the  sort  of  inquiries  that  may  be  needed  There  is 
always  great  scope  for  individual  judgment.'^foresight  and  ̂cTsLm 
P^v  *°        "S^^  Her  throat  v.-as  deeply  cut  from eai  to  ear,  and  she  lay  m  a  complete  pool  of  blood.  The  luisbamL  wh™  u bed,  had  a  wouud  m  the  throat,  which  had  merely  divid^uL  tr.i.berwTtho^^^^ wouudmg  auy  importaut  blood-vessel,  and  .vithout  cansin..  a,  y  i^^-cat  lo 

f  rSi-Ju  'w'ir^^;?"'!''^-"^?  account  :-l7tg"miid  0 
the  MnS  of  hk  wlf^    'f  h   T  f '!F  a  '^onad  in  the  throat  from tne  hand  of  his  wife  ihe  shock,  the  wound,  and  the  loss  of  blood  to.'ether had  prevented  him  from  maldng  any  resistance  or  giving  any  a  am  My suspicions  were  aroused  partly  by  the,  man's  manner,  tnd  partly^by  observing the  water  in  a  basin  standing  in  the  room  slightly  tinged  with  blood  In endeavouring  to  hnd  some  coniinnation  of  my  suspicions,  a  thought  s  i-uc  c 
dri;d  Uoor  T?-'^'  bed-clothes,  and  found  the^ole^  of  the  feet  coveied  wi  L diied  blood.    This  fact,  which  I  stated  at  the  coroner's  inquest,  was  deemed 

passed'-Ya.)  ^^'^  that  the' verdict  was 
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II.    EXAMINATION   OF   THE  BODY-PO
ST-MORTEM 

INSPECTION. 

The  medical  man  having  discharged  the  duty  of  
a  common 

witness  by  noting  all  those  points  of  presumptive 
 or  circumstan- 

tial evidence  which  may  throw  light  op  the  mode  and  cau
se  ot 

death,  proceeds  to  the  examination  of  the  body  itself.  Wh
en  it  is 

that  of  some  person  unknown,  those  characteristics  which  m
ay  lead 

to  its  identification  should  be  noted  down,  in  accordance  with
  the 

instructions  given  at  p.  22.  Those  appearances  which  serv
e  to 

denote  the  time  of  death  (see  p.  218)  should  next  be  observed,  and 

then  any  external  injuries  the  body  may  have  received.  _ 

The  condition  of  the  face,  whether  pale  or  cyanosed,  is  important. 

If  wounds,  bruises,  or  excoriations  exist,  their  nature  niust  be 

specified,  and  their  extent  determined  by  exact  measurement,  ihe 

neck,  back,  and  limbs  should  be  examined  in  search  of  dislocations 

or  fractures  ;  the  chest  compressed,  to  ascertain  whether  blood,  or 

any  fluid,  mixed  with  air  or  gas,  escapes  from  the  mouth  or  nos- 
trils;  the  cavity  of  the  mouth  inspected,  in  search  of  foreign 

bodies  or  stains  of  corrosive  poisous  ;  and  the  anus,  for  poisons  in- 

troduced into  the  body  by  that  opening.  In  new-born  children 

the  orbits,  fontanelles,  and  nuchas  should  be  searched  for  minute 

wounds  inflicted  by  pointed  instruments  ;  and  in  women,  the  point 

of  junction  of  the  breasts  (especially  on  the  left  side)  with  the  skin 
of  the  chest,  and  the  organs  of  generation,  in  search  of  poisons, 
corrosive  acids,  or  wounds. 

Post-mortem  inspection. — The  great  rule  to  be  observed  in 

conducting  post-mortem  inspections  for  medico-legal  purposes  is 
to  examine  every  cavity  and  important  organ.  Even  when  the 
cause  of  death  is  quite  obvious,  it  is  well  to  observe  this  caution ; 

for  if  any  part  of  the  body  have  been  left  unexamined,  the  objec- 
tion may  be  made  that  the  cause  of  death  might  have  been  found 

there,  or  some  disease  which  would  give  a  mortal  character  to  an 
injury  not  otherwise  fatal.  The  order  in  which  the  cavities  are 
examined  must  depend  mainly  on  the  supposed  cause  of  death.  As 
a  rule,  the  seat  of  injury  should  be  inspected  first,  before  the  con- 

tents of  the  blood-vessels  have  been  disturbed  by  the  examination 
of  other  pai  ts.  Specific  directions  for  post-mortem  examinations 
in  cases  of  rape,  delivery,  poisoning,  infanticide,  &c.,  are  given 
under  those  heads. 

REAL  AND  APPARENT  DEATH. 

The  risk  of  being  buried  alive,  which  was  never  very  great  in 
England,  has  now  disappeared,  and  is  not  likely  to  recur  unless  in 
the  improbable  event  of  some  fatal  epidemic  rendering  speedy 
interment  expedient.  But  the  question  of  real  or  aj)parent  death 
may  assume  practical  importance  long  before  the  usual  period  of 
interment  arrives ;  for  in  cases  of  suspended  animation  the  adop- 

tion, neglect,  or  speedy  abandonment  of  measures  for  restoring  life 



REAL  AND  APPARENT  DEATH. 

TeaHy  extinct  P°''  question-Is  life 

iT,i-?rm*iff*^°"i'f^'"^^'''''^  especially  in  France,  the  practice  of  early interment,  and  the  Roman  Catholic  rite  of  extreme  unction  which 
raises  a  serious  impediment  to  the  use  of  means  for  restor";  J  ani- mation has  ̂ iven  importance  to  this  snbject.  Heace  such  distin- 

5iin  t,^n1- ""^'-^  ̂ %Wmslow.  liruhier,  and  Loul,  W 
hnnifnF  M  1 ""T"^  ^'^^  '^''^'^^'^        attention  at  the hands  of  Mahon,  Podere,  and  Orfila. 

There  are  three  forms  of  suspended  animation  which  may  be mistaken  for  real  death— syncope,  asphyxia,  and  trance. 
1.  byncope.— In  the  majority  of  instances  the  apparent  death, about  which  so  much  has  been  said  and  written,  was  merely  a  pro- 

longed taint,  as  is  proved  by  the  success  attending  the  accidental employment  of  cold  water  and  fresh  air,  the  most  efficacious  means ot  restoring  those  who  have  fainted. 
The  efficacy  of  cold  water  is  attested  by  Hippocrates  in  a  case 

ot  tever ;  and  by  John  Howard,  who  bears  his  personal  testimony to  the  restoration  of  supposed  victims  of  gaol  fever,  brought  out 
lor  burial,  on  being  washed  with  cold  water.  ° 

Diemerbrock  and  Zacchias  attest  the  efficacy  of  pure  cold  air  in 
cases  of  plague.  Well-authenticated  instances  of  such  recovery after  small-pox  are  on  record,  as  in  the  case  of  an  infant  dau^rhter 
of  Henry  Laurens,  the  first  President  of  the  American  Congress, suffering  from  this  disease,  and  laid  out  as  dead ;  but  the  window 
of  the  apartment,  that  had  been  closed  during  the  illness,  being 
throu-n  open,  the  fresh  air  revived  her.  Such  cases  were  not  rare 
before  the  time  of  Sydenham,  who  abolished  the  stifling  system  of 
treating  eruptive  diseases,  especially  small  pox. 

There  is  nothing  improbable,  therefore,  in  the  cases  of  recovery 
from  apparent  death  alleged  to  have  occurred  at  the  touch  of  the 
scalpel,  or  under  the  flame  of  the  funereal  pyre. 

2.  Asphyxia. — This  is  a  form  of  suspended  animation  liable  to 
be  mistaken  for  real  death,  and  only  to  be  distinguished  from  it 
by  the  result  of  the  means  employed  for  the  recovery. 

3.  Trance. — Cases  of  suspended  animatio:i,  not  answering 
exactly  to  the  description  of  syncope  or  asphyxia,  occasionally 
occur  in  females.  The  motionless  and  insensible  state  of  the 
frame,  the  cold  surface,  and  the  apparent  suspension  of  respiration 
and  circulation,  combine  to  produce  a  semblance  of  death,  and  to 
create  a  temporary  difficulty  even  for  the  medical  man. 

The  subject  of  real  and  apparent  death  would  be  incomplete  if 
some  notice  were  not  taken  of  those  cases  in  which  a  state  of  a])- 
parent  death  has  been  brought  about  by  an  effort  of  the  will. 
That  such  cases  have  occurred  there  is  no  doubt.  A  minutel}'  de- 

scribed and  well-authenticated  instance  of  this  kind — that  of  the 

Honourable  Colonel  Townshend — is  related  by  Oheyne  in  his 
'  English  Malady  ' : 

"  He  told  us  he  had  sent  for  us  to  give  him  some  account  of  an 
odd  sensation  he  had  for  some  time  observed  and  felt  in  himself; 
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.Ucb        that,  c».po.i,.|  hf  co'^r ?i.™:Vo°life 

Sn'  iTefd  h.S'D?'Ba.y»ard  l.fd 
 his  hand  on  hi, 

heart  .od  Mr  Skrineheldacleanlooki
ng-slasj  m  his  mouth.  I 

fouid  h?s  p^se  sink  gradually,  till  at  last  I  ̂^'^XoTfeTtS 

him  dead),  we  observed  some  motion  about  t
he  body,  and  upou 

JxLrnatio'n  found  his  pulse  and  the  motion  of  l^-.^^-t  gmd.^^^^^ 
returning;  he  began  to  breathe  gently  and  s

peak  softly  ihis 

efperimell  was  made  in  the  morning  and  he  ̂ i
^^  m  the  evemng 

On  opening  the  body  nothing  was  discover
ed  but 

kidney,  for Which  he  had  long  been  under  medi
cal  treatment,  all 

the  other  viscera  being  perfectly  aouTid. 

This  case  of  Colonel  Townshend  is  not  only  curiou
s,  but  instruc- 

tive for  it  shows  that  there  is  at  least  one  state  of  syst
em  so 

nearly  resembling  death  as  even  to  deceive  medi
cal  men,  distm- 

aaishable  from  real  death  only  by  the  continuance  of  an
imal  heat, 

the  absence  of  rigidity,  and  the  success  of  the  means 
 of  restoration 

This  fact  also  admits  of  practical  application  ;  lor  it  teaches
  us  not 

hastily  to  abandon  the  attempt  to  resuscitate  those  wh
o  have 

seemed  to  perish  by  syncope  or  asphyxia,  by  haemorrhage, 
 shock, 

sun-stroke,  drowning,  and  the  several  forms  of  suftocation.
 

SIGNS  OF  DEATH. 

Of  the  signs  of  death  insisted  upon  by  authors,  some  are  trivial 

and  inconclusive,  others  of  considerable  importance,  both  as  signs 

and  as  means  of  forming  a  judgment  of  the  time  that  life  has  been 

extinct.  To  the  first  class  belong  the  cessation  of  the  circula- 

tion and  respiration ;  the  absence  of  sense  and  motion ; 

the  faeies  hippocratica ;  the  state  of  the  eye ;  the  state  of 

the  skin;  and  the  extinction  of  muscular  irritability. 

To  the  latter  class  belong  the  extinction  of  animal  heat; 

cadaveric  rigidity;  hypostasis;  and  putref ac  tion. 

Cessation  of  the  circulation.— If  no  pulse  can  be  felt  at  the 

wrist,  and  the  beat  of  the  heart  can  neither  be  felt  nor  heard  with 

the  stethoscope,  we  may  assume  that  the  circulation  of  the  blood 

has  ceased,  though  some  feeble  movements  of  the  heart  may  have 

escaped  observation.  The  absolute  cessation  of  the  heart's  action 
may  be  taken  as  a  sure  sign  of  death;  but  the  difficulty  is  to 
ascertain  this  beyond  the  reach  of  doubt.    It  is  not  enough  to  feel 
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Colonel  Townshend  t    +1  """'^  ""^'^  remarkable  than  that  of 

Stent     iTnrin  tt  ^-l^^e-y  to  a  remarS 
has  8n+n  on   '  A-     I  w^iich  under  ordinary  conditions 

hyLrnatio:^r8tTo?''*'-P'';  "^r*^'  ̂'^'^'^-l  dnrk| 

to  hvbern^L'n  1.  ̂ 'T"*^"  A''^"^"'^"  ̂ ^^^^  a  state  analogous 

caserotherw?.P  d  ̂1  f  f  ? V""  ̂ T^^  ^^^^^^     advisable,  in 

frSlf  a^W  tf         *°  P'"'^"^  auscultation  for  twenty  minutes 

SeeW  thp^-ffi    H  P^;°°°^?°i°^  definitely  on  the  question. inS3  l      '^^^'^"'ty  attending  the  use  of  the  stethoscope  by  uu- 

ascei  taming  whether  the  circulation  has  ceased  or  not.    A  licrature 

how.  if?ff to  a  finger,  when,  if  there  is  life,  a  bloodles'^s  nng shows  Itself  round  the  seat  of  the  ligature,  and  a  gradually  in creasing  redness  and  lividity  in  the  part  beyond.  ^ Cessation  of  the  respiration.-The  circulation  and  respira- 
uZ  T^'^'^i^'}         ""^^^     ̂ '""^  «f  the  one  is  likely  to  be 

.\     1  "I?*?"':.  of  respiration-the  looking-glass  and feather  held  to  the  mouth,  and  the  cup  of  water  placed  on  the chest  or  abdomen— are  at  least  as  delicate  as  those  by  which  we seek  to  determine  the  continuance  of  the  heart's  action.  It  is 
scarcely  possible  that  respiration,  however  feeble,  should  escape detection  by  such  means ;  yet  in  the  case  of  Colonel  Townshend 
tne  glass  remained  for  a  long  period  unsoiled,  and  no  sio-u  of  respi- 

ration could  be  detected.  Hence  it  may  be  inferred  that  the  sus- 
pension  ot  the  respiration  is  not  a  sure  sign  of  death  ;  but  the 
joint  cessation  of  the  respiration  and  circulation,  properly  ascer- tained, would  prove  the  fact  of  death. 
Extinction  of  muscular  irritabHity.— This  test  was  first 

proposed  by  Nysten  ;  it  is  a  certain  sign  of  death.  If  a  healthy 
muscle  be  laid  bare  and  tested  by  puncture  or  by  electricity,  and 
there  is  no  contraction,  the  body  is  dead.  The  different  m'uscles of  the  body  retain  their  contractility  for  varying  periods  after somatic  death.  Those  of  the  limbs  remain  contractile  on  the 
average  for  about  three  hours  after  death,  but  the  trunk  and 
abdominal  muscles  retain  their  excitability  longer.  If,  therefore, 
on  examination  it  should  be  found  that  the  muscles  respond  to 
electrical  currents,  the  conclusion  would  be  drawn,  either  that  the 
body  was  still  alive,  or  that  death  was  quite  recent,  probably  only  a 
few  hours.  In  no  case  have  the  muscles  in  any  part  of  the  body 
retained  contractility  for  twenty-four  hours.    Hence  discovery  of 
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electric  co„t»ctiUty  i»  -^y^lZZl^iM:^^^"^^
^^ 

of  themselves  conclasive  suppc^t  each  ̂ ^^^^  ^^^^ 

itSn  go  ou  uninterruptedly,  often
  combined  with  a  vibrating 

""T'hrfacSL'Mppocratica.-This  peculiar  expression  of  co
un- 

tenance  is  sbo^n  in  the  sunken  eye,  s
harp  nose,  pointed  chin 

Sbw  templtprominent  cheek-bone,  
projecting  car  and  wrinlded 

W  th?  diV  livid  skin  and  the  white  
powdered  hair  of  the 

ios^rils  and  eyebrows.  It  is  a  trivial  and 
 unsafe  sign  of  death nostras  auu  e^uuiuYvo  rnuof  if  -icj  nearly  always  absent 

open  to  the  serious  objections— 1.  ihat  it  is  "^^^If 

in  cases  of  sudden  death  and  in  the  victims  
ot  acute  aisease , 

2  Sat  it  is  present  in  the  dying  as  well  as  t
he  dead,  and  even  in 

cases  that  recover;  3.  That  it  may  be  brought  a
bout  by  a  strong 

impreSou  of  danger,  the  apprehension  of  a  
dreadful  punishment, 

or  the  anticipation  of  certain  death ;  and  4  That 
 where  it  exists, 

it  does  not  long  survive  the  extinction  ot  lite.  
. 

State  of  the  eye.-A  tenacious  glairy  mucus  o
n  the  conjunc- 

tiva, causing  a  loss  of  transparency,  and  a  collapsed 
 and  wrinkled 

cornea,  are^mong  the  best  and  earliest  of  the 
 trivial  signs  of 

death    But  they  are  not  conclusive;  for,  on  the  one
  hand,  the 

coniunctiva  mav  be  invested  by  a  mucous  film  and  the  e
ye  grow 

dim  in  the  Uving,  and,  on  the  other  hand,  in  death  horn  apo
plexy 

cnrbonic  acid,  and  prnssic  acid,  the  eyes  may  continue  bri
lhant  and 

prominent  for  a  long  time.    Putrefaction,  too,  or  a  ferm
ent  intro- 

duced into  the  stomach,  by  distending  the  body  with  gas,  sends  blood 

to  the  head,  and  makes  the  eyes  brilhant  and  prominent    (JN  ysten.) 

Owino-  to  the  cessation  of  the  circulation,  the  eyeball  loses  its  ten- 

sion, and  the  fundus,  if  examined  with  the  ophthalmoscope,  is  seen 

to  have  a  yellowish-white  hue  instead  of  the  rosy  tint  of  lite. 

State  of  the  skin.— Pallor,  owing  to  absence  ot  circulation  ; 

livid  discolorations,  due  to  the  subsidence  of  the  blood  ;  and  ̂ :Oss  of 

elasticity,  have  been  mentioned  among  the  signs  of  death.  Pallor 

may  exist  during  life,  and  be  absent  in  several  forms  of  death, 

especially  in  death  from  sufi'ocation;  and  livid  discolorations  are 
common  in  aged  and  feeble  persons  in  depending  parts  of  the  body. 

But  loss  of  elasticity  is  a  valuable  sign,  and  one  very  early  developed. 

Among  the  trivial  signs  of  death,  the  flexure  of  the  thumb  across 

*  Larcliei-i  attaches  some  importance  to  a  cadaveric  imbibitiou  of  tlie  scle- 

rotic, which  at  a  variable  period  after  death  begins  to  show  a  dark  discolora- 
tion, first  on  the  external  aspect,  aud  afterwards  ou  the  internal  aspect  of  the 

globe,  the  two  spots  gradually  growing  so  as  to  form  the  segment  of  an  olliiisu with  the  convexity  downwards. 

1  '  Archives  Gen.  de  Med.,'  June  1862, 



SIGNS  OF  DEATH. 

the  palm  of  the  hand  may  be  mention Prl  t+ 
before  cadaveric  rigidity  comS  on  En/' if  •  ̂''""T^^^''  P^^^^^o" 
durmg  life  in  eertafn  spLmTdzc  auctions  ̂ ^.^ pupil,  the  absence  of  vital  reaction  in         i  •    .  ̂"imol^ihty  of  the 
only  be  regarded  as  o  valnTwhe^^ 
more  important  indications  above  mentfoned  ^^^^^ 

^ol^i^e'^^^^^^^^^^  of  determining  how 
and  putrefaction,  beino-  both  opvH  n    •     °  "g^^^ty. 

this  ceases,  m  a  part  or  in  the  entire  frame  that  mrt  or  fbp  Jl.  ? body,  soon  becomp<5  m),^     "pr,v,„    at,       j'*^'  ̂ ^"^^  pare,  or  the  whole 

radiSion  so  thtt  the  bodyparts  with  its  internal  heat  by laaiation,  so  thatthe  superficial  temperature  may  rise  above  thaf 

of  heat  when  life  is  extinct,  but  in  certain  cases,  as  ia  death  from cholera,  yellow  fever,  and  some  cerebro-spinal  diseases  the  ten? 

E^^r'  ''''  ^''^  observed  to  re  ̂nsiderably" above  the  normal  temperature  of  life  (as  high  as  113°  F  )  and  Mr Savory  has  shown  that  in  a  rabbit  and  dog  filled  by  strychnine  the temperature  rose  one  or  two  degrees  after  life  was^extiS 

ih.ZZ  if /Mf  ''.u^  animal  heat  a  sure  means  of  determinin<. the  time  of  death;  tor  the  rate  of  cooling  varies  with  the  ac^e  the cause  of  death,  the  treatment  of  the  body  itself,  and  the  sta  e  of the  atmosphere  ;  so  that  the  period  of  cooling  may  vary  from  U.o 

of  fJui'day"''  °'  '■''^  "^^^  '""^  '-^P^^^'-^^" The  body  cools  slowly  when  clothed  and  exposed  to  a  warm  still atmosphere  ;  quickly  when  exposed,  naked,  to  a  draft  of  cold  air 
It  parts  with  its  heat  more  speedily  in  water  than  in  air  Ase emaciation,  and  death  by  hemorrhage  or  chronic  disease,  favour the  cooling;  youth  and  vigour,  corpulence,  and  acute  disease  or 
speedy  death,  retard  it.  In  persons  dying  of  the  same  disease  the 
extinction  of  animal  heat  is,  cceteris  parihm,  as  the  rapidity  with which  it  proves  fatal.  In  chronic  diseases  the  body  parts  with 
much  of  its  heat  during  life.  ' 
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of  Hopley  I860,  D^'^S^' ,  ^^^^^^^^^^^^^^^^  this  subject sou,  1862   have  sliowu  the  necessity  o  ■  •      ̂ ^.g  rate  of 

love  closely  with  a  ̂^^J^^ J^^^-f^'if^^.tSV  Drs.  Taylor cooling  of  the  dead  body  and  tbe  .  ^odios  trana- 
and  Wilks  have  recorded  a  ̂ ^"'^t,'^*  dead-house.  Out 

ferredfrom  the  wards  of  ̂ /^^.^ospit^U  to  t^^^^^^^  philosophical 
of  100  observations  so  made,  70  ^examination 

inquiry  and  the  ̂^^yi^^^-jf^^^fi^^^^^^^^  results.  The 
and  analysis,  are  ̂ ™  ..^'^     J^^^  to  the  dead-house,  were 
bodies,  when  >-e'^°^^if'°Xl  covered  only  with  a  shirt,  shift,  or 
placed  ^,  ftlme  of  Ss    in  the  dead-house  the  tern- 
sheet;  a^-i  fy°"\^  ̂   oTthe  ̂^do«ien  was  ascertained  at  various 

Ee^SLtJ^^^^^^^^^ T7-ii-inns  recording  the  temperature  ot  tbe
  waias  anuuedti 

SSr^ot" 'L^fto  twen't/hou,,,  the
  body  iunocase  tel 

of  the  bodv  even  when  covered  only  by  a 
 single  layei  of  cotton 

or  in  il' a  very  slow  process,  and  that  in  
the  case  of  a  body 

othS  orTn  bed,  Ind  in  a^oom  of  moderate  temperature^^ 

be  unreasonable  to  expect  the  cooling  of  the  ̂ ody  till  the  lap  e  ot 

uDwards  of  twenty-four  hours  at  the  very  least.  
  It  ought  also  to 

runderstoodthit  the  temperature  of  the 
 body,  when  first  ascer- 

?Led  two  hours  after  death  in  eighteen  "-
taaices  presented  a 

maximum  of  88°,  a  miuimum  of  76°,  and  a  mean  of  8
3  ;  ̂̂ ^P'  ̂ hat 

on  an  average  the  rate  of  cooling  is  about  1°  per 
 hour.    If,  then 

in  any  case  we  assume  the  temperature  o  the 
 abdoTnen  at  death 

to  have  been  90°,  and  the  temperature  of  the  air  60
°,  it  would  not 

be  reasonable  to  expect  the  temperature  of  tho  ab
domen  to  have 

fallen  to  that  of  the  air  till  the  lapse  of  at  least  
thirty  hours.- 

This  is  confirmed,  among  others,  by  the  observations  ot 
 Letheby.t 

who  found  in  the  bodies  of  adult  males,  with  a  surroun
ding  tem- 

perature of  55-57°  Fahr.,the  axillary  temperature  14  lahr.  ana 

the  rectal  temperature  1S°  Fahr.  higher  than  the  air,  so  long  a
s 

twenty  to  twenty-four  hours  after  death.  ,  -,      ,  c 

The  observations  of  Taylor  and  Wilts  have  the  disadvantage  
of 

not  having  been  commenced  for  some  hours  after  death,  and  t
he 

method  of  taking  the  temperature  is  not  such  as  is  usually 

followed  during  life.    On  this  point  we  have  iurther  importan
t 

*  On  the  Cooling  of  the  Human  Body  after  Death,  by  Dr.  Alfred  S.  lay 

and  Dr.  Wilks :  'Guy's  Hosi)ital  Kcports,'  Oct.  18G3,  p.  184. 
t  Quoted  in  Woodman  and  Tidy's  'rorensic  Medicine,'  p.  1;  (note). 

:(.ir 
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t;S^^*^?^j7™'e  E..a„,  wain, 

and  Mngin  bed,  covered  w?th  the  usnal^^^.J^^^^^  j"^^* 
clothes  partially  turned  down  a.-riJ^rnf  A^  bed- 
average  rate  of  cooling  wis  1 30' ̂ f.^*        conclusion  that  the 
difference  between  the  axm.,.v+^.         /  Per^l'oui^   Taking  the 

tours  that  had  ell^tdsxUiatf'  ^^^er  of 

(^ood£r^°rd"Crrn"IndL^^^^^^         T  *V  ̂'T^^'^^-^ relatively  much  ereatP,-        fV,         r  ^''^^^        cooling  is 

succeeding  d::t\,^a^^^'^or;%sp\daX5%heT  I^*^"- 
time  of  death  should  b™rbnorm^lW  if-  1  ̂̂^^  temperature  at  the 
with  what  we  should  exDect  Tif^  %  I  accordance 
the  body  and    iht     ̂ ^P^ct— the  greater  the  difference  between 

tenden%^o  equSizatlor^Tn T'^lt  ̂ ^^^  ̂'^pS  th" 

above'    H\":fves°?s  tt!ter?"'^'^-,f ''^^^  -'"^  the 

•r  tabilitt  nf  ^"""f^'''  "^^^^^-5^  l^^^O'"'^^  marked,  the iiritabiJity  of  the  muscle  may  be  restored  by  the  iuiection  of  defi 
brinated  arter  al  blood  or  aerated  venous  blood  througS;  vessels' 
n,  J  M ^?"f ^  temperature  than  a  hiS one.  Muscles  become  rigid  at  high  temperatures -46°  C.  in  the 
case  of  frogs,  and  50°  C.  in  the  case  of  mammals.  The  heat  nVidity 

*  '  ^^"-"'t  m?l  ̂vK^-Ti^A  A    .  ■       , ^  ' -TO"™-'  If^SO, J  'De  la  Rigidity  Cadav^nque  clie^  rHoninie,'  1872, 
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is  essentially  the  same  as  death  rigidity  R
igor  mortis  is  due  to 

the  coagulation  of  the  muscle  plasma  and  
the  formation  of  myosin 

"'TrmuSfformerly  very  elastic,  becomes  firm  and  non-e
lastic 

If  the  ric^idit;  be  overcome  by  forcible  extension  
of  the  limb,  it 

ices  not^return.  Comparatively  little  shortening  take
s  place  m 

Se  ric^id  muscle,  and  cadaveric  rigidity  occurs  m  all
  positions  of 

the  trunk  and  limbs  without  materially  changing  tho
se  positions. 

It  is  entirelv  independent  of  the  nervous  system,  tor  it  c
omes  on  in 

muscles  whose  nerves  have  been  severed,  and  in  para  ysed  
limbs  it 

the  contractility  of  the  muscles  has  not  been  previously  
lost. 

Ricor  mortis  occurs  in  the  various  muscles  in  a  certain 
 defanite 

order.  It  shows  itself  first  in  the  neck  and  lower  jaw  then  i
n  the 

face,  next  in  the  chest  and  upper  extremities,  and  lastly 
 in  the 

lower  extremities*  It  disappears  in  the  same  order  in  whi
ch  it 

sets  in  so  that  the  lower  extremities  may  be  found  rigid,  while  t
he 

trunk  and  upper  limbs  have  become  relaxed.  Rigor  mortis  giv
es 

way  to  putrefactive  changes. 
The  time  of  its  occurrence  and  length  ot  duration  are 

exceedin<^ly  variable.  It  may  even  set  in  before  the  heart  has 

ceased  to  beat.  On  the  other  hand,  it  may  be  delayed  for  twenty- 
four  hours  or  more,  and  it  may  last  for  a  few  minutes  or  for  several 

days.  It  occurs  on  the  average  within  six,  and  lasts  from  sixteen 
to  twenty-fonr,  hours.  ,  t  i  i. 

The  experiments  of  Brown- Sequardf  have  thrown  mnch  bght  on 
the  causes  of  variation.  From  these  researches  it  appears  that 

whatever  exhausts  or  depresses  the  muscular  irritability  during 

life,  favours  the  early  occurrence  of  rigidity.  _  Exhaustion  of  the 

muscles  by  repeated  electrical  shocks,  or  by  violent  muscular  exer- 
tion, causes  rigidity  to  appear  early.  It  sets  in  rapidly  in  animals 

over-driven  or  hunted  to  death,  in  soldiers  kiUed  late  in  battle,  and 

persons  exhausted  by  convulsions  (Savory).  Though  as  a  rule 
there  is  a  period  of  relaxation  before  rigidity  sets  in,  it  would  seem 
that  under  certain  circumstances  the  muscles  become  rigid  and 

fixed  in  the  exact  position  assumed  at  the  moment  of  death.  The 

tetanic  spasms  of  strychnine  poisoning  have  been  observed  to  pass 
directly  into  cadaveric  rigidity. 

This  immediate  setting  in  of  rigor  mortis  has  sometimes  been 

termed  "  cadaveric  spasm."  It  is  not  an  unusual  occurrence  in 
cases  of  violent  and  sudden  death,  especially  when  there  has  been 
great  nervous  excitement.  It  has  been  specially  observed  in  some 
cases  of  death  in  battle,  in  which  the  very  attitude  and  expression 
at  the  moment  of  death  are  retained,  and  weapons  are  found 
grasped  in  the  hand.  And  as  the  soldier  will  be  found  grasping 
his  rifle  in  the  act  of  taking  aim,  so  will  the  suicide  or  murdered 

*  TIic  order  stated  agrees  with  tlie  various  observations  of  Oaspei",  Nystcu, 
Sommer,  Ac.  ;  but  Larchcr  ('Acad,  de  Med.,' June  18G2)  thinks  the  lower 
extremities  become  rigid  before  the  upper. 

t  Eeliitions  between  Muscular  Irritability,  Cadaveric  Tiigidily,  and  Putrefnc- 
tion  :  "  Proceedings  ot  the  IJojal  Society,"  18C1. 
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"oV^:f:!:^^^^^^  be  V^^*'-  before. 
Thus,  a  ivazo,  or"Sol  E^firm^  medico-legal  point  of  vie,v. 
man  is  of  itself  i  Sng^^^^^^^^^^  3"  the  hand  of  a  dead 
successfnlly  imitated  b/a^ZS  ^e 

pani?dt/gt:iSLtlon^  ''t'  by  lingering  diseases,  accom- 

muscu  ar  vrgoar     It  "'^^^^^'ll^^^^  i\cases  of  dcath'^u  full 

on  musc'ur  «sst^'  1"'°^'^^^^  ̂ ^^y  bave  no  specific  action 

exception!:  ^^^^''^  -ry  in^povtant 
In  some  cases  in  which  it  sets  in  and  passes  off  quickly  it  hn, 

befrevpT^H^f  -^^^^  does^not  occm-  at  all  Vunte £  Jlv.  k'^*^  bghtning  rigidity  does  not  occm- Ihis,  however,  IS  by  no  means  true,  for  in  many  cases  of  death from  lightning  ngidity  is  well  marked,  and  bodies  are  not  un- frequently  found  rigid  in  the  attitude  in  which  they  weL  struck. In  some  cases,  however,  it  may  have  set  in  and  passed  off  so quickly  as  not  to  attract  observation.  It  is  said  tfbe  absent  n 

death  f,^T  poisoning  (Casper),  and  in  many  cases  of cleath  iiom_  poisomng  by  mushrooms  (Maschka).  In  many  cases in  which  rigidity  sets  in  early  it  entirely  disappears  in  the  course or  one  or  two  hours. 

In  those  cases  in  which  rigidity  is  delayed  it  often  persists  for  seve- 
ral days.  Thus  in  a  case  of  suffocation  observed  byNysten  ricridity did  not  set  in  for  sixteen  hours,  and  lasted  seven  days.  Simflarly 13rown-Scquard  found  that  rigidity  in  cases  of  death  from asphyxia  or  decapitation  did  not  set  in  on  the  average  for  ten  or twelve  hours  and  lasted  more  than  a  week,  even  when  the  weather 

was  warm.  Taylor  relates  a  case  where  the  body  of  a  man  who 
died  of  apoplexy  was  exhumed  three  weeks  after,  in  the  month  of January.  Even  at  that  period  the  limbs  were  so  ri<^id  that  it 
required  considerable  force  to  bend  them.  A  low  temperature  is 
favourable  to  the  persistence  of  rigidity;  so  also,  according  to Oasper,  is  recent  indulgence  in  spirits.  In  those  cases  where 
rigidity  lasts  longest  it  may  be  found  to  co-exist  with  putrefactive changes. 

As  exceptions  to  the  rule,  that  when  it  sets  in  early  it  passes  off 
quickly,  must  be  mentioned  the  rigidity  of  strychnine  poisoning 
and  many  cases  of  cadaveric  spasm.  In  these,  though  it  sets  in 
early,  rigidity  is  often  extremely  pronounced  and  persistent. 
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tiZT/kSihro^^^^^^  crackle
s  if  gently  bent  ;  whereas  an 

cadlveHc  rigSity  there  is  always  a  c
ertain  degree  of  mobihty  at 

^^Tji°e"r?c;idity  present  daring  life  in  such  diseases  as  ca
talepsy 

nnd  tetan  IS  is  Readily  distinguished  from
  cadaveric  rigidity  by 

forcibly  bendin-  the  limb-a°limb  rigi
d  from  vital  contmction 

Ssumiu.^  its  Positi^  when  left  undisturbed
;  whereas,  cadavenc 

ISv°once  overcome,  does  not.  return.  Eigor
  mortis  occurs  m 

the  oraa^^^^^  well  as  in  the  voluntary  muscles.  
The  ventricles  oi 

the  hear?  become  rigid  as  a  rule  within  an  
hour  after  death,  and 

remahi  in  this  condition  for  ten  or  twelve  hours,
  or  longer  ;  the 

i™y  giving  place  to  flaccidity.  These  conditions  
have  sometim^ 

been  mistaken  for  abnormal  vital  changes  in  the  wal
ls  f  the  heart. 

Eigidity,  then,  is  a  certain  sign  of  death,  
and  not  to  be  con- 

founded w  th  any  state  of  the  living  body  ;  and  as  it  su
pervenes 

after  the  extinction  of  muscular  irritability,  it  is 
 a  sure  indication 

of  the  hopelessness  of  attempts  at  resuscitation
.  . 

Cadaveric  lividity,  or  hypostasis.-This,  too, 
 is  an  m- 

faUible  sign  of  death,  scarcely  requiring  to  be  distingu
ished  irora 

any  condition  of  the  living  body.  _ 

In  the  interval  between  the  extinction  of  hfe  and  the  com
mence- 

ment of  putrefraction  the  body  falls  more  and  more  under  t
he 

inEaence  of  purely  physical  laws.    The  skin  loses  its  ela
sticity  and 

the  ilesh  its  firmness,  and  the  blood,  which  was  equally  distrib
uted, 

now  gravitates  towards  the  most  depending  parts.    Hence  the 

paleness  of  some  parts  and  the  deep  violet  tint  of  others, 
 the 

discoloration  of  the  occiput  and  back,  and  of  the  lowest-lying  parts 

of  the  intestines,  lungs,  and  brain.     These  discoloured  patche
s 

begin  to  form,  on  an  average,  from  eight  to  twelve  hours  after  death,
 

and  their  seat  is  determined  by  the  posture  of  the  body.    It  it  be 

placed  on  the  face,  they  will  occupy  the  anterior  part  of  the  body 
and  of  the  viscera  ;  and  after  hypostases  have  formed  on  the  back, 

if  the  body  be  turned  while  still  warm,  aud  before  the  blood  has 

coagidated,  they  will  disappear.    These  discolorations  are  often 

very  extensive,  and  when  the  body  lies  ou  a  smooth  surface,  uniform 

in  tint;  but  if  the  surface  is  uneven  they  are  interrupted  and 

irregular.    The  pressure  of  the  clothes  produces  the  same  effect,  so 
that  a  careless  observer  might  mistake  the  marks  of  clothes 

fastened  round  the  neck  for  the  efJect  of  strangulation,  or  isolated 

patches  for  severe  bruises. 
The  extent  and  amount  of  discoloration  are  proportioned  to  the 

quantity  of  the  blood,  so  that  its  prevalence  through  the  whole 
body  indicates  a  general  fulness  of  the  vascular  system,  and  vice 
versa.  Sudden  death,  unattended  by  loss  of  blood,  is  characterized 

by  extensive  lividity,  but  lividity  is  not  absent  even  in  cases  of 
death  front  hremorrhage. 

This  subsidence  of  the  blood  explains  the  diminished  intensity  of 
colour  in  parts  which  had  been  the  seat  of  the  less  severe  and  nioro 
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S'/r^sL^irr:^^^^^^^^    ̂ ppf  —  produced  by strong  frictiou,  and  the  action  of  TL  ''°'  ̂ "-^  ̂ ^^^ters  and 
on  the  internal  parts  are  permanent  IT  T^^^*  F"tant  poisons body.  ^      '      permanent,  and  quite  distinct  in  the  dead 

ext^itn^SV:!-*,^  -^hymosis  or They  are  easily  distfnmith^^  /  ^^'^  ̂''^^^l'  of  injury, 

incis^ion  into  thJdSoSlf  spot    L.  >  ̂^'^^^ will  exhibit  a  few  «H;ic/    cmS/  n,  1 1^?°'*^-''  ̂ '^^^  ̂ ^^f^^es 
open  niouths  of  sma   bloolve  si  ^^-^^^ will  be  found  diiiused  into  +Tp  l/f 
time,  however,  in  hypo  ?Sis   ?hr  ^""^^ 
integrated,  and  tho  Wnnn^il'i  ■   \  corpuscles  become  dis- 

staiSng  theTu^round'"  ^'^^'^"""^  ̂ -^^Is, 

wht^e/fn  tellin  of  hf  tfr^'^  -^-^  ̂̂ '^^^^^^^^^  °f  t^e  blood, 
in  the  interna  paits  that  t  IhS'  ̂ ^P.^^t^^^'  ̂ ^en  it  occurs 
tion,  as  has  hap  ened  n  referen.P  S  iT*,^'  inAamma- canal.  m  retei  ence  to  the  brain,  lungs,  and  intestinal 

C  blHi  bS  'cJ"'^  rirlr  ̂ ^^"1^  therwestVi'a diXiin  shrhl.  >  "^'^  post-mortem  sejjaration  is 

the  Tatter  nd£  separations  during  life,  inasmuch  as the  lattei  adhere  m  layers  (as  m  the  sac  of  an  aneurism)  to  the containing  cavity  or  vessel ;  and  lastly,  that  in  most  cases  the  blood does  not  coagulate  in  the  body  till  the  lapse  of  f^-om  four  to  si. 

mPnf  nf  ,w  •^^^''^  shows,  that  these  pheno- 
In  If!  P?^.^-™0'-teni  coagulation  may  have  a  practical  appl  cation 
tLe  J;™.'"'^'"^,!       Pr^^'^^'^  "f^'''^  left  for  some tmie  after  death;  and  he  gives  in  illustration  the  case  of  a  man suftering  from  excessive  dyspnoea,  who  died  in  a  sitting  posture, with  his  head  resting  on  his  tnees,  and  so  remained  for  three  oi^ four  hours  after  death.  The  relative  position  of  the  constituents 
ot  the  coagula,  the  reverse  of  that  usually  observed,  justified  the opinion  expressed  before  the  facts  of  the  case  were  known  to  Sir James,  that  the  body  had  not  been  laid  out  in  the  usual  manner. 

vo*  ?xVi?  i^GlT'"^''°"      ̂ ^"^  ̂ '""'^  ■  '  ^'^'"^'^1  Gnzotte,' 
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Besides  these  discoloration  s,  due  to  the  blood 
 follovyiug  the  course 

of  the  vessels  there  are  others  due  to  tra
nsudation  Thus  the 

part  in  co^tk  the  gall-bladder  are  dee
ply  tinged  with  bile. 

^  Putrefaction.-The  chronological  sequence  of  the
  Phenomena 

characteristic  of  putrefaction  both  externally  ̂ ^^^  .^^^^^^^^^^^ 

been  minutely  described  by  Casper,  and  may
  afford  some  indica- 

tion of  the  time  that  has  elapsed  since  death. 

External  Phenomena.-Thc  first  sign  is  t
he  well-known 

greenish  discoloration  of  the  abdomen,  which  may  tak
e  place  m 

from  one  to  three  days  after  death,  when  also  th
e  eyebaU  be- 

comes soft,  and  yields  to  the  pressure  of  the  finger.  Aftsi 
 tHree 

to  five  days  the  green  coloration  has  become  deeper,  a
nd  spread 

over  the  entire  abdomen  ;  the  genitals  present  a  dirty  br
own-green 

appearance,  and  large  or  small  patches  of  green  make  th
eir  appear- 

ance on  other  parts,  particularly  on  the  back,  lower  extrem
ities, 

neck,  and  sides  of  the  chest.  Gas  is  developed  m  the  abdome
n, 

and  forces  a  quantity  of  bloody  froth  from  the  mouth  and  n
ose. 

In  about  eight  to  ten  days  the  discoloration  uas  become  darke
r, 

and  the  strong  odour  of  putrefaction  is  well  developed.^  the 

abdomen  is  distended  with  gas.  The  cornea  has  fallen  in  and 

become  concave.  The  sphincter  ani  is  relaxed.  In  certain  parts 

of  the  body  the  cutaneous  veins  are  seen  as  red  cords  in  the  midst 

of  patches  of  Daler  colour.  Fourteen  to  twenty  days  after 

death  the  body  has  become  greenish-brown  throughout;  the 

epidermis  is  raised  and  peels  ofi"  in  patches ;  the  abdomen  and 
thorax  are  blown  up  ;  and  the  cellular  tissue  is  inflated,  so  that 

the  body  has  a  gigantic  appearance,  and  the  features  are  com- 

pletely obliterated.  The  penis  is  enormously  swollen.  The  nails 

are  loose  and  easily  detached.  The  hair  is  also  loose  and  easily 
pulled  out. 

The  subsequent  progress  of  putrefaction  varies  with  the  tem- 
perature and  the  medium  in  which  the  body  lies.  Thus  a  body 

far  advanced  in  putrefaction,  "  at  the  expiration  of  one  month, 
cannot  with  certainty  be  distinguished  from  one  {cceteris  jjciri^ns) 

at  the  end  of  3  to  5  months."  (Casper.) 
The  next  stage  is  that  of  Colliquative  Putrefaction. 
The  thorax  and  abdomen  have  burst.  The  sutures  of  the  skull 

yield.  The  orbits  are  empty,  and  the  liquefied  tissues  leave  the 
bones  exposed.  These  separate,  the  ligaments  being  at  length 
destroyed. 
Internal  phenomena. — These  first  show  themselves  in  the 

mucous  membrane  of  the  larynx  and  trachea,  which,  in  from  three 
to  five  days  in  summer,  and  six  to  eight  days  in  winter,  assumes  first 
a  dirty  cherry-red  or  brownish-red  colour,  and  then  an  olive-green. 

The  rate  of  putrefaction  in  the  internal  organs  varies  greatly. 
The  stomach. — In  from  four  to  six  days  after  death  dirty-red 

patches  appear  on  the  posterior  wall,  and  gradually  extend  over 
the  whole  interior.  The  mucous  membrane  becomes  soft  and 
pulpy.  These  changes  are  sometimes  mistaken  for  the  effects  of 
corrosive  poisons. 
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iiitestines  follow  next,  and  then  the  spleen  •  then  th<^ 
liver  w  nch,  however,  may  retain  its  firmness  for  some  months after  death  :  putrefaction  commences  with  a  green  coZr  on  the diaphragmatic  surface.  The  brain  follows  "next.  It  collaDse^ after  death,  and  pntrefaction  commences  in  the  line  of  the  v3? 
In  two  to  three  weeks  It  becomes  quite  diffluent.    In  cSe  ' 

Thrhe\ri%nrinL?'  byputrSoS: 
di,P«<S  n,  .  ̂   +  lungs  putrefy  more  slowly,  so  that  traces  of disease  are  distinguishable  m  them  long  after  they  are  quite  de 

?77av?it.°f  ^--l  signs'^of  peilTrdit  s tin.  i     l^""^^;,  kidneys  resist  putrefaction  longer  even than  .he  heart  and  lungs ;  the  bladder,  the  oesophagus  and the  pancreas  resist  still  longer  ;  and  the  diaphragm  may  be distinguished  even  after  four  to  six  months.  The  uterus  resists putrefaction  longest  ot  all,  and  enables  us  to  distinguish  the  sex after  the  complete  destruction  of  all  the  other  soft  parts.  Casper tound  It  at  the  end  of  nine  months  in  a  fit  state  for  examination so  that  he  could  solve  the  question  whether  the  deceased  died 
pregnant,  when  all  the  other  viscera  were  gone  and  the  bones almost  separated  from  each  other. 
Modifications  of  the  putrefactive  process.— 1.  Saponi- 

fication—Adipocere.— Instead  of  passing  through  the  various staeresjust  described,  the  tissues  maybe  converted  into  a  soapy substance  known  as  adipocere.    This  peculiar  transformation 
was  first  observed  by  Fourcroy,  at  the  end  of  the  last  century during  the  renioval  of  bodies  from  the  Cimetiere  des  Innocents 
at  Pans.     Adipocere  has   an  appearance  intermediate  between 
±at  and  wax ;  hence  its  name.    It  is  white  or  brownish,  soft  and 
unctuous,  becoming  whiter  and  harder  when  dried,  and  then  re- 

mains for  many  years  unchanged.  It  is  an  ammoniacal  soap  formed 
by  the  union  of  <'i  fatty  acid  from  decomposing  fat  with  the  am- 

monia given  ofE  by  the  decomposition  of  the  nitrogenous  tissues. 
Occasionally  the  ammoniacal  base  is  reiDlaced  by  calcium,  so  as  to 
form  a  lime  soap,  especially  when  the  body  lies  in  a  calcareous  soil, 
or  exposed  to  water  containing  calcium  salts  in  excess. 
In  fully  formed  adipocere  there  is  no  change  of  structure, 

though  fragments  of  unsaponified  tissue  may  be  mixed  with  it. 
Adipocere  is  chiefly  found  in  the  fatter  parts  of  the  body,  and  in 

largest  quantity  in  the  corpulent,  since  the  fat  rapidly  decom- 
poses, yielding  fatty  acid;  but  it  is  probable  that  muscle  and  other 

tissues  are  transformed  into  adipocere,  so  that  the  fatty  acid  is  also 
developed  from  the  decomposition  of  the  albuminoid  constituents 
of  the  body.  Hoffman  considers,  however,  that  it  is  probably 
formed  only  from  fat ;  the  muscles  disappearing  by  colliquative 
decomposition.  The  bodies  of  children  undergo  the  transformation 
more  quickly  than  those  of  adults. 

It  is  rare  for  the  whole  body  to  become  saponified;  but  I  saw 
many  bodies  completely  transformed,  and  of  a  dead  white,  among 

«  '  Wiener  Med.     ochenschr.'  1879,  Nos.  5  aud  7. 
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the  large  number  of  bodies  disintorred  while  laying  the  foundations 

of  Kintr's  College  Hospital  (G.)  ;  and  pure  white  specimens  of  the 

brain,  and  of  the  contents  of  the  orbits,  will  be  found  in  the  museum 

of  King's  College.  Saponification  also  takes  place,  more  or  less 

completely,  in  the  bodies  of  foetuses  that  have  undergone  maceration 

in  the  womb  (see  p.  91),  and  Casper  relates  a  case  where  the  whole 

of  a  foetus  became  thus  saponified  in  utero.* 
Water  is  necessary  for  saponification,  so  that  the  process  only 

takes  place  in  bodies  which  have  lain  in  water  or  in  a  damp  soil. 
As  to  the  length  of  time  required  no  fixed  rules  can  be  laid  down. 
It  was  formerly  wrongly  supposed  that  a  period  of  thirty  years  v/as 
necessary  for  the  transformation  of  a  body ;  but  Devergie  states 
that  one  year  is  required  if  the  body  is  in  water,  and  about  three 
years  if  buried  in  a  damp  soil.  Casper  thinks  that  adipocere  is  not 
likely  to  form  to  any  considerable  extent  in  less  than  three  to  four 
months  in  water,  or  half  a  year  in  moist  earth,  though  it  may  be 
commenced  at  a  much  earlier  period.  In  some  cases  it  may  be 
observed  in  the  space  of  five  weeks  in  bodies  floating  in  water. 
(Taylor.) 
Mummification. — Another  condition  presents  itself  under  cer- 

tain jDecaliar  circumstances.  Instead  of  undergoing  colliquative 
pntretactiou  or  saponification,  the  body  becomes  dried  up  or 
mummified — a  name  which  sufficiently  indicates  the  appearance 
the  body  assumes.  It  is  desiccated  throughout,  the  soft  parts 
being  retained,  but  converted  into  a  hard,  dry,  husky-looking  sub- 

stance, closely  adhering  to  the  bones.  The  odour  is  that  of  old 
cheese  rather  than  that  of  putrefaction.  The  change  occurs  when 
the  body  is  subject  to  conditions  which  rapidly  abstract  moisture 
from  the  tissues,  as  in  the  dry  sands  of  the  desert,  or  when  exposed 
to  heat  and  currents  of  dry  air:  It  is  also  said  to  occur  in  arsenical 
poisoning,  the  poison  acting  as  an  antiseptic,  and  opposing  the 
putrefaction  changes. 

Some  of  the  bodies  disinterred  in  laying  the  foundations  of  King's 
College  Hospital  presented  only  bones  covered  with  skin,  to  which 
in  parts  the  hair  adhered.  A  specimen  of  this  sort  was  varnished, 
and  placed  in  the  museum  of  the  College. 

If  we  would  infer  the  time  of  death  from  the  progress  which  the 
putrefactive  process  has  made,  we  must  pay  special  attention 
to  the  causes  which  aflPect  it. 

These  are  :  External— Temperature,  Moisture,  and  Access  of 
Air;  Period,  Place,  and  Mode  of  Interment.  Internal — Age, 
Sex,  Condition  of  Body,  and  Cause  of  Death. 
Temperature. — Putrefaction  is  arrested  by  a  temperature  of 

212°  and  of  32°  F. :  the  higlier  temperature  dries  it  by  evaporation  ; the  lower  congeals  its  fluids  and  delays  the  development  of  bacterin. 

The  most  favourable  temperature  is  one  ranging  from  70°  to  100°  '; one,  indeed,  most  favourable  to  the  growth  of  organisms.  Putre- 
faction therefore  takes  place  more  rapidly  in  summer  than  in 

*  Casper,  '  Ger.  Med.,'  Stli  ed.  vol.  ii.  p.  42. 

q2 
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iSSk"'''  """^  '''"^  ™-  with  the  tern. 

Won  grrlvty  '  "  ""t«'-  P"t«fac- 

jetardmg  evaporation  and  supplying  mo'stnre  ^ Access  of  air.-That  the  presence  of  air  promotes  pntrefac 

ITJ]  1    7^  ̂ u^^-'  development  of  gal  that  tal  e?  p^^^^^^^^^ when  blood  or  flesh  :s  introduced  into  a  vessel  through  mercurv so  as  to  exclude  all  the  air  which  does  not  attach  to  the  substance introduced  ;  also,  on  the  other  hand,  by  the  preservation  of  flesh  fn gases  not  containing  oxygen,  such  as  hydrogen  and  nitrogen  Ld 

w^soZ  S'"  which,  oxygen  fs  chemically  combined with  some  other  gas,  as  m  carbonic  acid  and  nitrons  acid:  again n  atmosphei;es  filled  with  vapours  that  absorb  oxygen,  such  as 

thar.nr.fi?'^^'"'      !"  promotes  put/elction  mor than  any  other  gas,  but  when  mixed  with  nitrogen,  as  in  the atmosphere,  Its  activity  IS  greatly  increased.  The  free  access  of air  also  affords  the  most  favourable  condition  for  the  access  of  the 
minute  organisms  which  are  the  active  agents  in  the  putrefactive 

Heat,  moisture,  and  free  access  of  air,  then,  are  the  conditions most  favourable  to  putrefaction ;  and  in  judging  of  the  time  at which  death  took  place,  we  must  weigh  well  the  amount  of  influ- ence each  of  these  agents  has  brought  to  bear  on  the  result 
Period,  place,  and  mode  of  interment— Period  —Bodies 

putrefy  much  more  speedily  in  air  than  in  the  ground.  Hence  the 
linger  interment  is  delayed,  the  greater  the  changes  they  under<^o. 
Ihus,  during  summer  a  body  exposed  for  five  or  six  days,  and  then 
interred,  undergoes  at  the  end  of  a  month  as  much  change  as  it would  do  at  the  end  of  seven  months  had  it  been  interred  at  once. 
(Orfila.)* 
_  Site.— In  dry,  elevated  situations  putfefaction  goes  on  slowly  • 
m  low  swampy  grounds,  rapidly.  ,S'oiZ.— A  dry  absorbent  soil 

*  Eeinhard,  as  the  result  of  the  examination  of  exhumed  bodies  in  Sasouv states  tliat  in  gravel  or  sandy  soil  the  destruction  of  the  soft  parts  in  children  is complete  in  four  years  ;  in  adults  it  is  complete  in  seven  yeai-s.  In  clavev  soil 
the  period  is  rather  longer.   See  '  Brit,  Med.  Journ,,'  Feb.  10,  1883,  p.  267.  ' 



CONDITION  OF  BODY  AND  CAUSE  OP  
DEATH.  -229 

retards,  a  moist  one  accelerates,  putrefaction. 
 In  sand  or  gravel 

the  chance  goes  on  slowly,  and  adipocere  is  rare
ly  met  ̂ y.th:  m 

marl  or  cTay,\nd  in  loose  mould,  especially  that
  which  is  impreg- 

nated with  animal  or  vegetable  matter,  more  quickly  (except
  peat, 

which  retards  putrefaction).  The  deeper  the  Sff ' '^^'^^'^^^f 

and  the  more  completely  the  body  is  defended  fro
m  the  air  by 

clothes  or  coffin,  the  slower  the  putrefaction.  It  is  rapi
d  when  the 

body  is  in  contact  with  the  soil,  but  very  slow  when  buri
ed  in  a 

coffin  hermetically  sealed.*  ,    ,  j.  x,-,:,  + 
^ge —Other  things  being  equal,  the  bodies  of  children  put

iety 

more  speedily  than  those  of  adults  and  aged  persons,  and  
the 

bodies  of  old  persons  more  rapidly  than  those  of  adults.  _ 

Sex.— According  to  Orfila,  putrefaction  is  more  rapid  in  women 

than  in  men.  He  attributes  this  to  the  greater  quantity  of  tat 

they  contain,  an  explanation  which,  though  not  quite  satistactory,
 

ao-rees  with  the  fact  that  the  corpulent  putrefy  more  readily  than 

the  lean  and  emaciated.  Casper,  who  disputes  the  influence  ot 

sex,  observes  that  the  bodies  of  women  dying  dnring  or  soon  after 
child-birth  putrefy  very  rapidly.  ,    c    .  • 
Condition  of  body  and  cause  of  death.— Putrefaction 

takes  place  most  speedily  in  bodies  filled  with  fluid.  "Hence  it  is very  rapid  after  sudden  death  and  death  from  acute  disease  {e.g. 

fifteen  hours  in  a  woman  dying  from  hydrophobia  in  mid-winter— 

Sauvage) ;  also  after  some  cases  of  hyperpyrexia  due  to  severe 

injury °of  the  nervous  system,  as  from  fracture  of  the  cervical  ver- 
tebrae ;  slower  after  death  from  hEemorrhage  or  chronic  diseases,  un- 

less complicated  with  dropsy,  or  extensive  structural  change,  as  in 

typhus  and  tvphoid  fevers,  small-pox,  erysipelas,  septicemia,  &c. 
What  is  true  of  the  whole  body  is  true  also  of  its  parts  ;  for  those 

which  are  full  of  fluid  at  the  time  of  death,  through  inflammation, 

congestion,  or  dropsy,  wounds  or  bruises,  putrefy  more  rapidly 
than  healthy  and  entire  structures.  In  some  instances,  as  in  low 
fevers,  the  extremities  are  attacked  before  the  trunk  has  ceased 
to  live. 

It  was  formerly  believed  that  the  bodies  of  persons  killed  by 
poison  putrefied  very  rapidly;  but  this  is  now  known  to  be  a 
mistake.  Casper  specifies  phosphorus,  alcohol,  and  sulphuric  acid, 
to  which  we  may  safely  add  arsenic  and  other  mineral  poisons,  as 
retarding  putrefaction,  and  though  he  classes  smoke  and  carbonic 
acid  with  sulphuretted  hydrogen  and  narcotic  poisons,  as  hastening 
it,  it  appears  from  three  cases  reported  by  Devergie  that  in  death 
by  carbonic  acid  the  process  is  decidedly  retarded.  Animal  and 
vegetable  poisons  have  probably  no  effect  either  way;  persons 
killed  by  them  putrefy  rapidly,  as  in  other  cases  of  speedy  death. 
Putrefaction  takes  place  with  unusual  rapidity  in  animals  driven 

*  Consult  Orfilii's  '  Traitd  des  Exbuinations  Juridiqued,'  aud  Devergie's 
'Mddcciue  Legale,'  wliich  contains  the  marrow  of  Orfila's  observations,  witli 
his  own  acouimt  of  the  changes  produced  by  putrefaction  in  tho  water.  Seo 
also  Casper's  Handbook. 



230 SIGNS  OF  DEATH, 

air  or  inteired  X  tlJ.  T*^'"'  ̂ ^^"^  ̂ ^ose  exposed  to  the 
and  he  body  unless  w^^^ 

the  air.    AsVe^i^Jie  1           the  surface,  is  protected  from 
save  him  ninnZfi^  '  /            position  at  the  Paris  Morgue 

the  stns  by  whlh ''^'rfT'  l^'^^^^  reliance^Sn 
drowned   the  faUn2;  ^"^^^  ̂ «  determined  in  the 

subSd:  -             ̂   account,  based  upon  his  description,  is 

otW^j!f*^'^f  ̂ b^dfo^^iied  are  subject,  like  those  who  perish  in 
f  niodS'foL °  h  °^  ''^'^^y^  ■■'^^  t°  putrefaction  but  S 
0^0  the  H'  o^?^  ̂°«°°^Pan^ed  by  the  formation  of  adipocere. 
fourth  Hni^  changes,  which  occurs  as  early  as  the  thb-d  or 

th^end  of^k  ZoV  .'if  ̂'f  ̂  °§  °f  ̂^he  hands.  At 

mW  rff  ?L  1     ?^       ̂ ^l.^  «"PP^«'  and  the  skin  of  the palms  of  the  hands  very  white.    A  week  to  twelve  days  of 
rSr^t  tr''''.'^'  backs  of  the  hands,  and  softens  Ind^leaches 
and  wi^nktV  r  a  f°rt^iglit  the  hands  and  feet  are  bleached 
midd  P  tt '  J  ̂'^^^^l^gbt'y  swollen  with  spots  of  red,  and  the middle  of  the  sternum  has  a  greenish  tint.  At  the  end  of  a  month 

noulhv  AV"'^  ̂VA       '^P^^^^h  bleached  and  wrinkled  as  if  by  a 

Cvvn  l^f^f  .'""'Al'I''.^''"  S'"^'''  '^'^  the  face  reddish- biown  and  the  front  of  the  chest  presents  a  large  green  patch  with a  leddish-brown  spot  in  the  centre.  At  the  end  of  two  months 
the  face  is  swollen  and  brown,  and  the  hairs  are  but  slightly  ad- herent: much  of  the  skin  of  the  hands  and  feet  is  detached,  but not  the  nails.  At  two  months  and  a  half  the  skin  and  nails  of the  hands  are  detached,  and  the  skin  of  the  feet,  but  the  toe-nails 
still  adhere.  In  the  female,  reddish  discoloration  of  the  subcu- 

taneous cellular  tissue  of  the  neck,  of  that  surrounding  the  trachea, 
and  of  the  organs  contained  in  the  chest.  Partial  saponification  of 
the  cheeks  and  chm ;  superficial  saponification  of  the  mammas, 
the  axillaj,  and  the  fore  part  of  the  thighs.  At  three  months 
and  a  half  the  skm  and  nails  of  the  hands  and  feet  are  completely 
removed;  part  of  the  hairy  scalp,  of  the  eyelids,  and  of  the  nose, 
and  the  skin  of  many  parts  of  the  body  destroyed  ;  and  the  face 
and  upper  part  of  the  neck  and  axilte  partially  saponified.  At 
four  months  and  a  half  nearly  total  saponification  of  the  fat  of 
the  face,  of  the  neck,  of  the  axillte,  and  of  the  anterior  part  of  the 
thighs,  with  commencing  earthy  incrustation ;  incipient  saponifi- 

cation of  the  anterior  part  of  the  brain ;  opaline  state  of  the  greater 
part  of  the  skin ;  almost  entire  separation  and  destruction  of  the 
hairy  scalp;  calvarium  denuded  and  beginning  to  be  very  friable. 
Tor  more  remote  periods  no  accurate  approximations  can  be  given. 

Devergie  alleges  that  the  above  signs  have  been  repeatedly  ap- 
*  See  two  striking  ilhistrations  of  this — one  in  a  pig.  the  otlier  iu  a  raau — 

iu  my  edition  of  Walker's  '  Original,'  p.  24:  (G.). 
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plied  with  complete  success  to  the  inv
estigation  of  bodies  that  had 

''^S^:^^::^'^^^  bodies  ™sed  duvi^ 
winter  BoSimmersed  in  summer  under

go  the  same  changes 

f  ■  „  n  V.  r^lrllv  Thus  6  to  8  hours  m  summer  correspond  to 

"to  5  day  a'Siitr  ;  ^  hours  to  4  to  8  days  ;  48  hours  
to  8  to  12 

days  4  days  to  ?5  d^ys.  On  the  average,  
then  the  same  changes 

in  summer  take  place  from  three  to  five  or  six  
times  as  rapidly  as 

wilTter  or  even^ore  promptly  than  that,  the  c
hanges  m  spring 

nnd  autumn  beiuff  intermediate.  .  • 

That  rvelopment  of  gas  within  the  body  which
  causes  it  to  rise 

to  the  surface  takes  pkce  slowly  in  wmter,  and 
 the  body  rarely 

floats  in  less  than  six  weeks  or  two  months.  The 
 same  change 

Ukes  place  ii  summer  from  the  14th  to  the  16th 
 day,  or  even 

'''o?  putrefaction  generally,  as  a  means  of  fixing  the  period  of 
death,  it  should  be  observed  that  it  is  surrounded  wit

h  difficulties, 

in  consequence  of  the  many  elements  that  must  combine  
to  produce 

these  changes  in  the  body.    So  that  we  read  without  su
rprise  the 

following  statements  :-"  On  the  20th  March  1848  I  examined
  the 

bodies  of  fourteen  men,  almost  all  of  the  same  age,  24-JO  year
s, 

previously  occupying  precisely  the  same  social  position 
 {vrorkmen 

of  the  lowest  class),  all  lying  together  in  the  same  part  ot  our  
dead- 

house,  who  had  all  met  the  same  death,  having  been  shot  on  the 

barricades  on  the  18th  of  March,  and  had  all  notoriously  died  at 

the  same  time."    "And  yet  I  can  testify  that  in  no  one _ case  did 

the  signs  of  putrefaction  resemble  those  of  another.       An  old 

couple  of  about  the  same  age  (50-60  years)  were  suffocated  during 

the  night  by  carbonic  acid  gas.    Up  to  the  time  of  our  examination 

these  bodies  had  been  exposed  to  precisely  similar  influences,  and 

yet  on  the  fourth  day  after  death  (in  November)  the  body  of  the 

man  was  quite  frreen.  both  on  the  abdomen  and  the  back,  and  the 

trachea  was  brownish-red,  from  putridity,  &c. ;  while  his  uncom- 

monly fat  wife  was  perfectly  fresh  both  outside  and  m."  (Casper's Handbook,  vol.  i.  pp.  33  and  34.)  In  the  face  of  facts  like  these,  we 

find  both  French  and  German  authors  speaking  with  much  confi- 
dence of  the  value  of  the  signs  of  putrefaction.;  and  even  Gasper 

himself  stating  that  at  a  similar  average  temperature  putrefaction 

in  the  open  air,  in  water,  and  in  a  coffin,  will  have  advanced  equally 
after  the  lapse  of  one,  two,  and  eight  months  respectively. 

THE  MODES  OF  DEATH. 

The  proximate  causes  of  death,  whether  from  natural  decay, 

disease,  or  violence,  may  be  reduced  to  two — viz.,  cessation  of  the 
circulation  and  cessation  of  the  respiration.  On  the  continuance 
of  these  functions,  and  particularly  of  the  former  (if  these  may  be 
specified  where  all  are  essential),  the  life  of  the  body  as  a  whole 
and  of  the  individual  organs  and  tissues  depends.  These  functions 
may  cease  from  causes  operating  directly  on  their  mechanism,  but 



THE  MOJ)E,S  OF  DEATH. 

1.  Death  from  failure  of  the  circulation —This  mav  I.p 

Sudden  failure  of  the  circulation.-For  an  efficient  circu 

tl  e  vein.     tJ5'''''^;^^-  ̂ ''^'^^I^  '^^t^"^^  ̂ «  compared  /ith 
rlnrvv^;-.;.  cn-culatiou  will  be  bronght  to  a  standstill  by  any 
diZpn^ll  '^•^''="1^^  ̂ ^"^i"'^-  °r  ̂-annihilates  the 
trie  iieart,  or  in  the  vessels,  or  both. 

In  the  heart.— As  the  iDumping  action  of  the  heart  is  the  chief factor  in  the  maintenance  of  the  arterial  tension,  all  organic  or stiuctural_  diseases  which  render  it  incapable  of  propelling  its contents  into  the  arterial  system  will  naturally  result  in  the cessation  of  the  circulation,  and  death.  Under  this  head  are classed  all  diseases  of  the  heart  and  its  annexes,  and  especially aortic  incompetency  and  fatty  degeneration  of  the  heart. 
But  apart  from  structural  disease  or  degeneration,  the  heart  may 

suddenly  cease  by  nervous  shock  conveyed  through  the  vacnis 
nerves,  ihe  heart  may  be  inhibited  temporarily,  or  finally  and  for ever,  by  central  nervous  influence,  as  by  emotion  or  blows  on  the 
head  ;  or  reflexly,  as  by  a  violent  blow  on  the  epigastrium  ;  or  by sudden  irntation.  of  the  sensory  nerves  of  the  stomach,  as  in 
corrosive  poisoning;  or  even  by  swallowing  a  large  quantity  of cold  water  when  the  system  is  overheated. 

Death  from  sudden  cessation  of  the  heart's  action  is  death  from 
syncope.  Syncope,  however,  may  be  merely  transitory,  as  in 
ordinary  fainting.  In  syncope  there  is  sudden  loss  of  consciousness, 
owing  to  diminished  blood-pressure  in  the  cerebral  centres.  A 
deadly  pallor  overspreads  the  skin,  with  superficial  coldness  and 
life  may  become  extinct  without  any  further  symutom. 
In  the  vessels.— Eapid  fall  of  blood-pressure  and  cessation 

of  the  circulation  will  naturally  result  from  great  loss  of  blood 
owing  to  rupture  of  the  vessels  from  injury,  or  disease  such  as 
aneurism.  This  is  death  from  hEeniorrhage.  But  without  actual 
loss  of  blood  a  vascular  area  may,  under  certain  conditions,  become 
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so  dilated,  and  the  differential  pressure  so  ^^t^^o^laSe■ 
l^tinii  ceases  This  is  what  occurs  in  death  from  

shoct  or  collapse. 

Fron"  Wivs  on  the  abdomen,  or  violent  irritation  
of  «easory  nerves 

Jhe  vascular  area  of  the  viscera  becomes  so  dilated  as  V^^^^fy  ̂ o 
rpt'iin  almost  the  entire  volume  of  blood  in  the  

body,    -tience,  even 

ho  "h  the  helrt  mav  continue  to  act  yet  little  or  
no  blood  tiow 

through  it.    The  animal,  as  it  were,  dies  o  
haemorrhage  into  its 

own  veins     This  has  been  experimentally  shown  
to  occur  m  frogs 

W  blows  on  the  intestines.    It  is  seen  in  cases  
of  traumat  c 

hock,  more  especially  from  abdominal  injuries.    
The  ̂ ndividua 

suffering  from  shock  merely,  still  retains  consciousness,  
and  tnus 

dS  tVom  one  affected  hj  syncope.    Frequently,  howeve^r,  
more 

especially  from  blows  on  the  abdomen,  there  is  
not  nierely  leflex 

dilatation  of  the  abdominal  vessels,  but  also  temporary  
inhibition  of 

the  heart,  so  that  syncope  and  shock  coexist,  and  the  
individual  is 

unconscious.    But  syncope  may  pass  off  leaving  the  symptoms  
ot 

shock  remaining.    Shock,  like  syncope,  may  be  transient  
or  fatal. 

In  this  condition  there  is  pallor  of  the  face  and  hps,  superficial 

coldness,  cold  sweats,  muscular  relaxation  and  dilated  pupil.    
J- tie 

patient  complains  of  giddiness,  tendency  to  syncope  if  raised  
from 

the  recumbent  position,  dimness  of  vision,  ringing  in  the  ears,  i.le 

pulse  is  almost  imperceptible,  the  respiration  sighing  and  gasping. 

There  is  frequently  nausea  and  vomiting,  restlessness  and  tossing 
of  the  limbs,  transient  delirium  and  convulsions. 

In  death  from  failure  of  the  circulation  the  ]:ost-mortem  ap- 

pearances vary  according  to  whether  the  cause  has  been  in  the 
heart  or  vessels.  Structural  disease  or  fatty  degeneration  ot  the 

heart  will  reveal  itself  on  examination.  The  cavities  of  the  heart 

may  be  found  full,  the  heart  having  been  unable  to  contract  on  its 
contents.  Inhibition  of  the  heart  without  structural  disease  will 

not  reveal  itself  by  any  special  morbid  appearances  in  the  heart 

itself,  though  it  is  most  likely  to  occur  in  a  heart  already  weakened 

by  degenerative  processes.  In  reflex  inhibition  the  heart  stops  in 

the  state  of  diastole,  but  this  may  not  be  observable  on  post- 
mortem examination,  as  the  heart  may  empty  itself  on  the  setting 

in  of  cadaveric  rigidity. 
In  death  from  shock  the  heart  is  quite  empty,  and  the  blood 

accnmulates  in  the  abdominal  veins.  Death  from  hfemorrhage 

reveals  itself  in  an  unnatural  pallor  of  all  the  internal  organs,  and 

an  almost  empty  state  of  all  the  venous  trunks.  If  the  hcemorrhage 
has  been  internal,  the  blood  will  be  found  internally,  and  the 
ruptured  vessels  will  in  most  cases  be  discoverable. 

2.  Gradual  failure  of  the  circulation.— -This  may  be  termed 

death  by  asthenia  proper,  though  the  term  is  sometimes  em- 
ployed differently.  It  is  the  natural  termination  of  life  from  decay, 

and  is  comparatively  rare,  death  in  the  aged  being  frequently  due 
to  some  intercurrent  affection.  It  is  also  the  mode  of  death  after 
wasting  and  exhausting  diseases,  cold  and  starvation.  The  vital 
powers  fail  gradually,  and  life  often  passes  away  so  quietly  that  it 
is  difficult  to  say  when  the  last  spark  has  been  extinguished. 
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deaft'J.Tasphyx?^^^^^^^^^  -  termed generally  nndfrsS  to  r^S    .1  ''^^^  pulselessness,  but  is 

interruption  of  the  fni.f™  P  condition  that  supervenes  on 

made  to  subs?Lte  for  th  f 'P^""^*'""-    ̂ "empt^  have  been 
but  this  tends  on  5  to  c7eatP  nlf™  ^''P^ 
physiologists  to  siLifv     :^?  confusion,  as  apnoea  is  employed  by 

movemeSs  when  the  bln.^  -"'^'*.T°?,"?'^*^  respiratory 

s'^^it^^  tTuiS  ^^^-logically  ineU!  S^e^ 

reiT4tion™'l\r^^'  f^m  many  causes  of  obstruction  to 
and^eSern^^^       ̂   "^""^  be  divided  into  two  categories-internal 
Internal.— Under  this  head  we  mav  include  r>aralvs;«  fi,^. 

respiratory  nerve-centres  from  disease^orfijury^o  {rmedulk 

1  spMon^r- T/'°?'  '^'^ '  "-"^'1  of  the  musclTs  of lespiiation  as  m  the  tetanic  convulsions  of  strychnine  poisoning  • 

xpa£?tT  f^M-gJ.  rendering  the  ̂ungs'
lnrpSf 

aSv    a?r?n^r  the  blood;  occlusion  of  the  pulmonary artery,  air  in  the  veins;  occlusion  of  the  air-passac^es  bv  oreanic 

Eit«?;n?"'%°^.v'  P--^'^^"^-^  of  tum'^ours.^andThe  iSe! 
bv  fnv^!^  ^'■°''P  occlusion  of  the  air-passages 
oveivo^f  1.  ^'T'^'l^  °^  "«t  capable  of  befng oveicome  by  the  mnscles  of  respiration,  as  in  dense  crowds,  and even  (as  m  a  remarkable  case  on  record)  in  taking  a  plaster  cast  of 
,f;  J  V  i-  T''*'  °-  pressure  on  the  air-passages,  as  in  suffocation, strangulation,  hanging.  These  are  all  cases  of  obstruction  of  the 
respiration  in  a  medium  supposed  capable  of  supporting  life.  To ttiese  are  to  be  added  conditions  in  which,  though  the  respiratorv movements  are  free,  the  surrounding  medium  is  incapable  of 
oxygenating  the  blood— viz.,  submersion  in  a  liquid  medium 
(drowning) ;  or  an  atmosphere  devoid  of  oxygen,  sucb  as  hydrogen or  nitrogen.  These  gases  have  a  purely  negative  effect,  but  many other  gases  which  are  classed  as  asphyxiants,  such  as  carbonic 
oxide,  s-ulphuretted  hydrogen,  chlorine,  &c.,  have  positive  toxic ettects,  besides  being  unable  to  support  respiration.  We  may  term such  vapours  toxic  asiihya-.iants. 
Phenomena.— When  a  warm-blooded  animal  is  placed  in  an 

atmosphere  devoid  of  oxygen,  or  in  one  not  containing  a  sufficient 
proportion  of  this  gas  (under  10  per  cent.),  or  when  the  mechanism 
of  respiration  is  in  any  way  obstructed,  it  begins  to  exhibit  signs 
of  agitation,  and  to  make  powerful  expiratory  and  inspiratory 
efforts,  during  which  all  the  accessory  muscles  of  respiration  are 
brought  into  action.  The  vascular  tension  increases,  and  the 
superficial  veins  become  distended,  the  surface  livid,  and  the  eye- 

balls protrude.  The  individual  at  this  stage  experiences  a  sense  of 
fulness  of  the  _  head,  ringing  in  the  ears,  and  various  sensory 
illusions,  sometimes  of  a  pleasant  character. 
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Soon  total  unconsciousness  --es  ou  and^he  ̂ yspn^ 
Tja3s  into  general  convulsions,  in  which  th

e  muscles  oi  «  j 

dLth  approaches  these  become  shallower  and  ̂ r^egulg^;  ̂ ^^^^^ 
succeeded  bv  stretching  convulsions,  during  

which  the  oacK  is 

traffhteued!  the  head%hrown  back  the         
J  ̂apes  and  th 

nostrils  dilate.    The  heart  continues  to  beat  ̂tt^^^'l  °*Xath  is 
ments  have  ceased,  and  ultimately  stops  m  

diastole.    Death  is 

'^Course  and  terminatior^.-The  time  ̂ ^'^P^f-^T  to  bring  about 
a  fatal  termination  varies.  Excluding  special

  considerations,  it 

may  be  stated  as  the  result  of  the  M^d.-Ohir
.  Committee  s  ex- 

periments,*  that  when  the  respiration  of  a  warm-
blooded  animal  is 

totally  obstructed,  all  external  movements  cease  m  f
rom  three  to  nve 

minutes,  and  the  heart  stops  within  ten  minute^s. 
 Certain  moOi- 

fications  occur  according  to  the  method  in  ̂^i^cl^^^^Jy^^l  ̂ '^^f 

duced.  (See  Drowning.)  It  has  been  observed  hat  the  young^^^^ 

some  animals  resist  asphyxia  longer  than  the  ad
ults.  -Lhe  clittei- 

ences,  according  to  Bert,  depend  on  the  relative  activi
ty  ot  ttie  in- 

ternal respiratory  processes:  The  greater  the  gaseous  interc
hange 

the  more  rapidly  fatal  is  obstruction  of  the  respiratory  
lunctiona. 

5  Post-mortem  appearances.— After  death  by  asphyxi
a 

livid  patches  are  seen  on  various  parts  of  the  body,  and  cuta
neous 

hypostasis  generally  is  well  marked.  The  blood  is  dark
  and  com- 

pletely  reduced.  It  remains  long  fluid,  and  coagulates  very  
im- 

perfectly. The  venous  side  of  the  heart,  the  great  venous  trunks 

and  pulmonary  arteries,  are  gorged  with  dark  blood,  while  
the 

left  side  of  the  heart  is  completely  empty,  or  contains  only  a  com- 

paratively small  amount  of  "dark  blood.  The  lungs  are  sometimes 
congested,  but  this  is  by  no  means  constant.  Often,  and  especially 

if  the  respiration  has  been  completely  obstructed  from  the  begin- 
ning, the  lungs  are  pale  at  first,  but  become  hypostatically  congested 

after  some  time.  Tbe  lining  membrane  of  the  air-passages  is 

frequently  injected,  and  coated  with  a  sanguinolent  froth.  Puncti- 
form  ecchymoses  may  be  seen  on  the  surface  ot  the  lung,  and  some 

of  the  air-cells  are  distended  or  ruptured.  The  abdominal  viscera 

are  usually  congested.  The  state  of  the  brain  varies.  Sometimes 

it  is  found  congested  with  numerous  puncta  cruenta  and  serous 
effusion,  but  there  may  be  no  abnormal  appearance.  _ 

Yarious  other  signs  characterize  the  special  modes  in  which 
asphyxia  has  been  brought  about. 

6.  Pathology.— Inasmuch  as  asphyxia  implies  both  a  deficiency 
of  oxygen  and  an  accumulation  of  carbonic  acid,  the  question  has 

*  'Med.-Ohir.  Traus.,'  vo).  xlv.  1862, 
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accumulation  of  Lvbonic  add  h^Tn.ff  Vf""^-  ̂ ^''^'^  ̂ ^e 

e^ecto..        SntranS^ttr?^^^^^^^^^^  ̂   ̂"-^ 

rasp- X;te'X-e?  rthriTlf  ̂ ^^'^'"'^  ̂^^^ 

«bns  LrHh^d  K  gi^i^er  r^se  to  the  expiratory  convul- 
crtrp"  ̂   'T'      "-"tation  of  a  so-called  "  convulsiou- ceutie       These  centres  become  nltimately  paralyzed   bat  tZ 

arLvinuJ  r  f¥  *°  the  constriction  of  the  systemic  and  pulmonarJ aiteuoles  by  the  circulation  of  non-oxygenated  blood  and  bv  the convulsive  movements.     The  ventricles  in  conrquerrce  be^^e 

eSfed  'bT?h^  '"'T  hea^-t  aS  becon" the  diSnH^     ,  circulation  ot  non-oxygeuated  blood  in  its  walls, 

state  of  ̂  f^'l  '^'^vf  k'T'  ^^'^      fi-^ally  stops  in  the .state  of  diastole  with  both  cavities  full  of  dark  blood.  On  the setting  in  of  cadaveric  rigidity,  however,  the  left  ventricle  usnallv succeeds  m  emptying  itself,  so  that  as  a  rule  the  right  s^de  seeJ lull,  and  the  left  empty  and  contracted 

TJnde?tll^i^''T  P^^^lyfis  °f  tlie  Vital  nerve  centres. - Undei  this  head  we  include  those  forms  of  death  in  which  the functions  of  the  bram  are  primarily  interfered  with,  giviuc.  rise  to coma  and  leading  to  death  secondarily,  by  paralysis  !i  the  celes 
of  respiration  and  circulation.  J 

The  causes  of  coma  are  numerous.  It  may  be  brought  about  by pressure  on  the  brain,  by  fractures  of  the  skull,  cffusious,  hasmol rhagic  or  otherwise,  or  tumours.  Or  it  may  be  due  to  the  circula- 
tion in  the  blood  of  poisons-classed  generally  as  the  narcoiic 

poisons— introduced  from  without,  or  of  poisons  generated  in  the system,  as  in  urfemia  and  diabetes,  and  in  other  cases  of  non- 
elimination  of  waste  products.  Coma  may  come  on  gradually  or 
suddenly,  according  to  the  cause.  Affections  of  the  brain  causing cerebral  hjEmorrhage,  are  rarely  suddenly  fatal, 
budden  death  occurs  only  when  the  effusion  is  at  the  base.  In 
coma  the  individual  lies  in  a  state  of  unconsciousness,  from  which 
he  cannot  be  roused.  There  is  complete  insensibility  to  external 
impressions,  the  breathing  becomes  stertorous  and  finally  ceases, death  occurring  quietly  or  in  convulsions. 
The  post-mortem  appearances  in  death  from  coma  are 

essentially  those  of  asphyxia,  which  is  the  proximate  cause  of 
death ;  but  apart  from  structural  changes  (the  cause  of  the  coma), congestion  of  the  brain  and  its  membranes  is  more  marked  and 
constant  than  in  death  in  asphyxia  from  other  causes. 



STATISTICS  OF  SUDDEN  DEATH, 

VIOLENT  AND  SUDDEN  DEATH.
 

Upwards  of  3000  sudden  deaths  occur  year  by  If  i'l^^^.^J^™^ 

and  Wales  from  causes  not  ascertained,  over  
and  above  the  15,000 

Surned  as  due  to  violent  causes,  of  which  
the  greater  number 

Th'etZvSgtctfrSating  to  sudden  death  ave  taken
  from  the 

10th  Annual  E^eport  of  the  Registrar-General  Of
  416,470  deaths 

iZ  til  causes  occurring  in  England  and  Wales,  on
  the  average  of 

the  five  years  1852-56, 13,711,  or  about  1  in  30  were  violent  deaths 

of  which  3045  were  due  to  various  forms  of  chemical 
 injuiy,  d8^b 

to  asphyxia,  and  the  remaining  6840  to  vari
ous  mechanical  in- 

inries  Of  the  13,711  violent  deaths,  10,057  occurred  i
n  males,  and 

3654  in  females.  The  sudden  deaths  for  the  average  of
  the  same 

five  years  are  stated  at  3843,  or  nearly  1  per  cent  (1  m
  109). 

They  are  distributed  between  males  and  females  in  the  pr
oportion 

of  about  3  to  2.  j.  j  +„ 

The  suicides  on  the  average  of  the  same  five  years  amounted  
to 

1083,  of  which  777  were  men  and  306  women.  Of  1044  due
  to 

ascertained  causes,  642  were  by  various  forms  of  suftocation,
  ill 

by  poison,  1  by  burning,  and  the  remainder  by  mechanical  ini
unes  ; 

amont^  which  were  210  cut- throats,  43  gun-shot  wounds,  12  other 

wounds,  and  20  falls.  The  suicides  by  poison  of  men  and  women 

respectively  were  as  6  to  5,  by  asphyxia  as  about  3  to  1,  and  by 

mechanical  injui-ies  as  about  4  to  1.  The  greatest  number  of 

suicides  in  both  sexes  occurred  between  the  ages  of  45  and  55. 

According  to  Ogston,*  the  tuost  common  causes  of  sudden  death, 

excluding  violence  and  poison,  are  as  follows  :— 1.  Diseases  of  the 

heart,  especially  fatty  degeneration,  angina  pectoris,  aortic  re- 
gurgitation, interstitial  abscess,  rupture  of  the  heart  or  of  its 

valves,  and  diseases  of  the  pericardium.  2.  Diseases  of  the  blood- 

vessels, especially  aneurism  and  thrombosis;  the  aneurisms  most 

likely  to  end  thus  suddenly  are  intra-cranial,  intra-pericardial, 
abdominal  and  pulmonary.  3.  Large  eflTusions  of  blood  in  the 

brain  or  its  membranes.  4.  Pulmonary  apoplexy  and  hasmato- 
thorax.  5.  The  sudden  bursting  of  visceral  abscesses.  6.  Ulcers 

o£  the  stomach,  duodenum,  or  other  parts  of  the  alimentary  canal. 

7.  Extra-uterine  foetation,  peri-  and  retro-uterine  hematocele, 

apoplexy  of  the  ovary,  rupture  of  the  uterus.  8.  Rupture  of  the 

urinary  or  gall  bladder,  or  of  some  other  viscus,  from  accidental 
violence.  9.  Cholera  and  some  zymotic  diseases  kill  very  rapidly. 

10.  Large'  draughts  of  cold  water  when  heated.  11.  Mental  emo- 
tions (fear,  grief,  joy).  12.  Foreign  bodies  accidentally  swallowed, 

and  obstructing  the  glottis. 
Perrario  and  Sormoni  found  the  sudden  deaths  in  Milan  to  be 

distributed  as  follows  :— Head  (apoplexy,  cerebral  _  concussion, 
vertigo,  and  coma),  879,  or  about  4  in  5.    Heart  (angina  pectoris, 

*  Quoted  by  Woodman  and  Tidy,  '  For.  Med.,'  p.  630. 
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about  lia  75.  BiSiouli  iZui^^UAm'  ''^^'P''''^^^'  «^ 

ol^^i^lttZ^^^^^^^  f--^  «f  Buddeu  death, 

understood  to  diffe°  at  fcu'peTcSs  ̂ T^lS  "it  '^^ portions  are  obviously  those  that  ohtain  .iT^nfl  P^°- 

the  rn^^f^iltleitr^'"        year.  impe^
rtt'exraLi  n'^ 

tne  lungs  at  biith  (atelectasis  pulmonum),  sudden  collanse  nf  ilio Inng  consolidation  from  pneumonia,  and  .sndden  serou's  effiisS,^ 

tioned  in  the  paper  now  referred  to-pulmonary  apoplexy  A  nnt nncommon  cause  of  sudden  death  among  the  chiK  oFthe  pooi 

spout  ot  the  kettle.  JSext  to  diseases  of  the  lungs,  sudden  death 
by  exhaustion  from  insufficient  food,  or  chronic  diarrhea  "s  most common;  while  fatal  disorders  of  the  brain  are  ve^rm^e  amo°  I the  causes  o  sudden  death  iu  infancy  and  childhood.*  S^thf sndden  deaths  entered  in  the  tables  of  the  Registrar- General 
upwards  of  one-third  occur  in  infancy.  ^«ueiai, 

SURVIVORSHIP. 

When  two  or  more  persons  die  by  the  same  accident,  a  question may  arise  as  to  which  died  first;  for  in  certain  cases  the  succes- 
sion to  property  wonld  be  secured  on  proof  of  survivorship  even for  an  instant.  

'■ 

Little  has  yet  been  done  towards  establishing  general  priu- c.ples  applicable  to  this  class  of  inquiries,  chiefly  from  want  of the  requisite  materials.  Some  of  the  more  accurate  results  which have  been  attained  will  be  found  stated  under  the  followin<^ heads  : —  ° 

1.  Of  the  probabilities  afforded  by  age  and  sex  irre- 
spective  of  the  mode  of  death.  ' 

2.  Of  the  degree  in  which  such  probabilities  are affected  by  the  mode  of  death. 

I.  OF  THE  PROBABILITIES  AFFORDED  BY  AGE AND  SEX. 

Age.— As  the  body  attains  its  full  growth  and  strength  at about  27  years  of  age,  or  from  25  to  30,  and  healthy  persons 

.  !,         •^.^"^"i?.  ̂ y^^-  ̂ ^^^  01  Sudden  Death  in  Infancy  and  CliikUiood 
in  the  '  Medical  Times  and  Gazette,'  Nov.  26,  1869. 
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continue  strong  and  vigorous  up  to  about  50  ther
e  will  be  no 

sufficient  ground  for  inferring  survivorship  in  the  ca
se  of  adults 

of  the  same  sex  whose  ages  range  between  25  and  45, 
 or  even 

between  20  and  50.  provided  the  form  of  death  be  one  
m  which 

mere  strength  and  power  of  endurance  is  concerned  B
efore  and 

after  the  ages  specified  these  will  be  less ;  but  still  wi
thm  the 

limits  of  puberty  and  old  age  (say  15  and  60  years)  the  dilter
ence 

will  probably  be  incousiderable.  The  probability  of  survivorshi
p 

in  the  case  of  a  middle-aged  adult  perishing  with  one  under  puberty 

or  above  60,  will  be  in  favour  of  the  adult.  In  the  case  of  ono 

under  15  and  one  above  60  perishing  together,  the  French  law 

assumes  that  the  former  survived:  when  both  are  under  15,  that 

the  elder  outlived  the  younger.  According  to  the  civil  law  of 

England,  if  parent  and  child  perish  by  a  common  death,  the  child 

is  presumed  to  have  survived  if  above,  and  to  have  died  first  if 
under,  puberty.  .     .     i  -m   j  i 

In  the  case  of  a  mother  and  child  both  dying  in  childbed,  without 

assistance,  the  presumption  is  that  the  mother  survived  ;  for  there 
is  a  chance  of  still-birth,  and  a  further  probability  that  the  child,  if 

born  alive,  would  die  before  the  mother  could  render  it  the  assist- 
ance necessary.  A  large  child  would  be  still  more  likely  to  perish 

first,  for,  as  elsewhere  stated,  still-born  children  greatly  exceed  in 

size 'and  weight  those  born  alive.  If  the  child's  body  could  be 
examined,  the  presumption  might  be  strengthened  by  the  marks  of 
a  difficult  labour,  or  the  absence  of  the  signs  of  respiration.  _  Legal 
decisions,  however,  have  not  always  been  in  conformity  with  the 
principle  here  laid  down. 
Sex.— If  a  male  and  female  perish  by  a  common  accident  in 

which  strength  and  courage  give  the  best  chance  of  safety,  it  may 
be  inferred  that  the  male,  being  the  stronger,  is  the  survivor.  But 
females,  being  subject  to  prolonged  faintings  from  fright,  may  be, 
by  that  very  circumstance,  incapacitated  from  those  struggles  which 
in  so  many  forms  of  death  may  be  presumed  to  increase  danger. 
When,  then,  there  is  safety  in  exertion,  the  probability  of  survivor- 

ship will  be  with  the  male ;  when  in  passive  endurance  or  insensi- 
bility, with  the  female. 

II.   OF    THE    DEGREE    IN  WHICH  THE  FOREGOING 
PROBABILITIES    ARE    AFFECTED    BY  THE 

MODE  OF  DEATH. 

Under  this  head  some  common  modes  of  death  will  be  specified, 
and  an  attempt  will  be  made  to  establish  some  general  principles 
with  respect  to  them,  assuming,  as  before,  that  the  parties  about 
whorn  the  question  is  raised  are  placed,  as  nearly  as  may  be,  in  the 
same  circumstances. 

Asphyxia. — Women  consume  less  oxygen  than  men ;  hence  the 
same  quantity  of  air  will  last  them  for  a  longer  time  ;  and  of  adult 
males  and  females  perishing  together  by  asphyxia,  the  females  may 
be  presumed  to  have  survived.  In  poisoning  by  the  oxides  of  carbon, 
the  chances  of  survivorship  are  with  the  female.    This  statement 



240 ST.TIIVTVORSHTP. 

rests  on  the  authority  of  a  large  number  of  facts.  In  19  out  of  360 
cases  of  poisoning  by  charcoal  fumes  which  took  place  in  Paris 
during  1834  and  183r>,  a  man  and  woman  were  exposed  to  these  gases together :  of  the>!e,  three  only  were  saved,  and  these  were  females 
in  solitary  cases  of  the  same  form  of  death  the  result  is  also  favour- 

able to  the  female ;  for  18  out  of  73  females  were  restored,  and  only 19  out  of  83  males,  so  that  the  chances  for  the  female  and  male 
respectively  are  nearly  as  15  and  14  (instead  of  5  and  4  as  Devergie represents  it).  Single  cases  are  in  conformity  with  this  result 
Thus,  m  a  case  quoted  by  Beck  from  the  '  Transylvania  Journal,' 
a,  man  and  his  wife  were  exposed  in  a  small  room  to  the  gas  from 
live  coals.  The  man  was  found  dead  and  rigid,  but  the  woman 
was  still  breathing,  and  recovered.  Again,  in  a  case  reported  by 
M.  Sardaillon,  a  man,  his  wife,  and  their  child  aged  seven  years, 
were  asphyxiated  in  a  porter's  lodge.  The  child  died,  the  father  was very  ill,  and  with  difficulty  restored  to  life,  while  the  wife  was  able 
to  call  for  help  and  to  assist  both  husband  and  child.  In  these 
cases  we  must  take  into  account  the  position  the  parties  occupied  in 
the  room,  whether  on  the  bed  or  floor,  near  to  or  remote  from  an 
open  window,  &c. 
Drowning.— There  are  many  complicated  considerations  con- 

nected with  this  mode  of  death.  In  shipwrecks  men  are  more  likely 
to  be  in  a  favourable  situation  for  saving  themselves,  as  they  are 
more  on  deck,  less  encumbered  by  clothing,  more  likely  to  be  able 
to  swim,  or  to  cling  to  floating  portions  of  the  wreck.  When  the 
comparison  is  between  men  similarly  exposed  and  capable  of  the 
same  exertion,  we  may  have  to  inquire  whether  one  was  more 
exposed  to  cold  by  having  the  body  half  immersed,  while  the  other 
was  more  under  water.  Search  should  also  be  made  for  severe  in- 

juries which  may  have  prevented  the  swimmer  from  using  his 
strength,  or  may  have  otherwise  proved  fatal.  Apoplexy  is  stated 
by  Devergie  to  be  sooner  fatal  than  asiohyxia,  while  in  syncope  there 
is  the  best  chance  of  recovery. 

SulFocation. — In  all  cases  of  suffocation  depending  upon  an  in- 
sufiicient  quantity  of  air,  or  upon  air  rendered  partially  unfit  for 
respiration,  it  may  be  presumed  that  those  who  require  least  air 
live  the  longest — women  longer  than  men,  children  than  adults. 
In  suffocation  from  the  falling  of  houses  or  earth,  or  by  mechanical 
means  in  general,  the  stronger  may  be  presumed  to  survive  the 
weaker — men,  women  ;  adults,  children  and  old  persons. 

Cold. — As  young  children  bear  cold  worse  than  adults,  the  pro- 
bability of  survivorship  in  exposure  to  the  same  degree  of  cold  is 

in  favour  of  the  latter.  Men  bear  cold  better  than  women,  adults 
better  than  the  aged.  It  is  necessary  also  to  take  into  account 
the  clothing  of  the  exposed  persons  and  their  state  of  health. 

Spirituous  liquors  in  excess  increase  the  effect  of  cold. 
Heat. — The  young  and  old,  as  they  suffer  more  from  cold,  so  do 

they  bear  heat  better.  The  relative  tolerance  of  heat  of  the  two 
sexes  is  not  well  ascertained.  Fodere  relates  the  case  of  an  English- 

man and  his  daughter,  aged  7  years,  who,  in  the  year  1814,  crossed 
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the  desert  of  Syria  to  the  Persiau  Qulf.  Both  rod
e  on  camels,  and 

™  pl^^^^^^  ̂i-nilar  circumstances  but  the  father  died, 

wh  le  the  child  arrived  safe  at  its  journey's  end.  
This  result  might 

however,  be  explained  by  the  greater  exertion 
 which  the  parent 

would  have  to  make.  ,  ,        i    i  it,  •  *  11 

Hunger  and  thirst.— Those  who  have  not  reached
  then  iuil 

arowth  require  more  nourishment  than  adults,  and  adu
lts  more 

than  aged  persons.  The  aged,  then,  if  healthy  and  robu
st  may  be 

presumed  to  survive  both,  and  the  adult  to  live  longer  t
han  the 

child  Corpulent  persons  are  thought  to  bear  hunger  bett
er  than 

the  npare.  In  death  from  starvation,  free  access  to  water  great
ly 

leno-thens  life.  Those  who  use  most  exertion  suffer  earliest  in  this 

as  in  the  foregoing  modes  of  death;  while  those  who  possess  most
 

passive  endurance  may  be  expected  to  live  the  longest._ 

Such  are  some  of  the  forms  of  death  in  which  the  circumstances 

of  the  several  victims  are  likely  to  be  so  similar  as  to  admit  of 

the  application  of  general  rules.  In  other  modes  of  death,  and  in 

these  under  certain  circumstances,  there  may  be  no  points  admit- 

ting of  strict  comparison,  and  many  things  which  may  exercise  a 
marked  influence  on  the  result  will  have  to  be  taken  into 

account.  The  reader  will  find  several  such  cases  quoted  in  Beck's 
'  Medical  Jurisprudence ' ;  but  as  they  throw  little  light  upon  the 

general  question,  and  establish  no  fixed  principles,  they  are  not 
quoted  here. 

It  has  been  suggested  that  a  distinct  enactment  would  be  pre- 
fcrablc  to  the  custom  of  deciding  each  case  on  its  own  merits. 

Such  an  enactment,  extending  to  that  large  class  of  cases  in  which 
the  circumstances  of  the  death  are  imperfectly  known,  and  iu 

which,  in  the  nature  of  things,  it  is  impossible  to  come  to  a  correct 
decision,  is  certainly  much  to  be  desired. 

n 



CHAPTER  II. 

DROWNING— HANGING— STRANGULATION— 
SUFFOCATION. 

These  modes  of  death  are  brought  together  in  the  same  chapter,  as 
they  all  involve  asphyxia,*  or  death  beginning  at  the  lungs. 

DEATH  BY  DROWNING. 

The  medico-legal  importance  of  this  subject  may  be  inferred 
from  the  fact  that  in  1881  (the  year  of  the  census)  3422  deaths 
were  caused  by  drowning,  of  which  2485  occurred  in  males  and 
494  in  females.  Of  this  number,  443  (271  males  and  172  females) 
were  ascertained  acts  of  suicide. 

Death  by  drowning  is  commonly  attributed  to  asphyxia;  but 
it  is  not  always  due  to  that  cause.  It  will  be  necessary,  therefore, 
to  describe  the  various  modes  in  which  a  man  who  has  died  in  the 

water  may  have  come  by  his  death. 
When  a  man  in  perfect  possession  of  his  faculties  falls  into  the 

water,  he  sinks  to  a  greater  or  less  depth,  but  immediately  rises  to 
the  surface  again ;  and,  if  he  is  a  swimmer,  makes  efforts  to  save 
himself,  till  at  length  he  is  reduced  to  the  condition  of  one  who 
cannot  swim  at  all :  with  this  difference,  that  he  has  already  ex- 

hausted the  strength  which  the  other  has  in  reserve  for  the  death 

struggles  which  both  undergo.  These  struggles  consist  of  irre- 
gular movements  of  the  arms  and  legs,  and  grasping  of  the  hands 

at  all  objects  within  reach,  whether  floating  in  the  water,  fixed  at 
the  bottom,  or  growing  on  the  banks.  In  the  course  of  these 

irregular  movements  he  rises  repeatedly  to  the  sui-face,  tries  to 
breathe,  and  takes  in  air  and  water.  The  contact  of  the  water 

with  the  windpipe  causes  a  cough,  by  which  part  of  the  fluid  is 

rejected,  and  with  it  some  air  from  the  lungs.  This  occurs  again 

and  again,  till  the  body  no  longer  rises  to  the  surface;  water  alone 
is  received  in  the  vain  efforts  to  inspire,  while  forcible  involuntary 

expirations  continue  to  expel  air  from  the  chest.  At  length  all 
these  efforts  cease,  the  body  sinks  to  the  bottom,  and  bubbles  of  air 

are  forced  out  by  the  elastic  reaction  of  the  walls  of  the  chest. 

*  The  tenn  '  apuasa,'  employed  in  the  fourth  edition  of  this  work,  though 
recomraeudod  by  high  authority,  is  throughout  this  edition  replaced  by  the 

word  '  asphyxia,'  for  the  reasons  assigned  on  p.  234. 
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Most  of  the  water  entering  the  mouth  hnds  its  way  i
nto  the 

stomach,  the  rest  into  the  lungs ;  and  this  residue,  mu^e<i 
 ̂ ^ith  the 

secretions  of  the  mouth  and  air-passages,  aud  frothed  by  the 
 air 

inspired  and  expired,  forms  the  foam  so  constantly  mec  w
ith  in 

persona  who  have  perished  in  this  way.  ,  r,  • 
In  these  cases  we  find  the  characteristic  marks  of  aspnyxia, 

coupled  with  those  due  to  the  medium  in  which  the  death  takes 

place.  Iu  the  case  of  the  swimmer  death  may  take  place  from 
exhaustion,  with  less  distinct  marks  of  asphyxia. 

But  death  may  take  place  in  the  water,  and  yet  be  caused  neither 

by  asphyxia  uor  by  exhaustion.  There  may  be  complete  loss  of 
consciousness  at  the  moment  of  immersion.  This  may 

liappen  from  fright,  drunkenness,  an  attack  of  hysteria,  or  of 

catalepsy  (of  which  we  have  known  one  instance — G.)  ;  and  in  this 
case  the  body  falls  to  the  bottom,  rises  again  to  a  certain  height, 
and  sinks  without  a  struggle,  death  being  due  to  shock  or  to 
syncope. 

A  man  may  fall  or  throw  himself  into  the  water  head  foremost, 

and  striking  against  some  solid  substance,  or  even  against  the 

water  itself,  perish  by  concussion  ;  or  falling  or  being  thrown 

from  a  height,  may  strike  the  water  with  the  chest  and  pit  of  the 
stomach,  and  die  instantly  from  shock. 

Again,  cold,  excitement,  or  the  first  violent  struggles,  may 
occasion  apoplexy,  or  sudden  death  from  disease  of  the  heart. 
Such  deaths  occasionally  occur  in  persons  bathing  in  cold,  shallow 
water. 

Death  by  drowning  may  also  be  of  a  mixed  character.  A 
man  falls  into  the  water  in  full  possession  of  all  his  faculties, 
which  he  preserves  for  a  time,  till,  struck  with  horror  at  the  death 
which  threatens  him,  he  faints,  and  thus  perishes. 

It  appears,  then,  that  death  by  drowning  may  be  due  to  as- 
phyxia, to  exhaustion,  to  shock,  to  syncope,  aud  to  apoplexy ;  or 

partly  to  asphyxia,  partly  to  one  or  other  of  the  causes  just  speci- 
fied, and  these  mixed  cases  are  much  the  most  common ;  while 

those  in  which  asphyxia  and  its  signs  are  wholly  absent  form  a 
small  minority,  and  cases  of  pure  and  unmixed  asphyxia  occupy  an 
intermediate  place.  Devergie,  whose  large  experience  of  the 
drowned  has  been  already  alluded  to,  estimates  the  cases  of  un- 

mixed asphyxia  as  hvo  in  eight  of  the  whole,  the  cases  in  which 
no  trace  of  asphyxia  exist  as  one  in  eight,  and  the  mixed  cases  as 
jive-eighths. 

The  appearance  in  the  body  of  the  drowned  must  necessarily 
vary  with  the  manner  and  cause  of  death. 
Where  death  has  been  due  to  asphyxia  the  post-mortem 

appearances  will  be  those  proper  to  that  mode  of  death  (see  p. 
235),  blended  with  those  due  to  the  medium  in  which  the  death 
happened,  and  modified  by  the  time  the  body  has  remained  in  the 
water,  as  well  as  by  the  length  of  the  subsequent  exposure  to  the 
air. 

If  in  death  by  asphvxia  the  examination  be  made  soon  after 
11  2 
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the  death  aud  removal  from  the  water,  the  following  appearauccs 
may  be  present :— The  face  and  general  surface  of  the  body  are 
pale  or  shghtly  livid,  with  patches  of  a  deeper  tint.  The  expres- 

sion of  the  face  is  generally  calm.  The  tongue  is  swollen,  and closely  applied  to  the  teeth,  rarely  protruded  between  the  closed 
jaws,  and  stdl  more  rarely  wounded  and  bloody ;  and  there  is  a 
trothy  foam  at  the  mouth.  The  air-passages  also  contain  a  froth 
sometimes  tinged  with  blood;  and  the  trachea  and  larger bronchial  tubes  contain  water,  which  penetrates  to  their  most 
minute  ramifications,  and  may  fill  the  whole  of  the  air-passages. 
Ihe  water  occasionally  carries  with  it  slime  or  mud,  or  fragments 
of  a.ciua.tic  plants.  The  lining  membrane  of  the  air-passages  is 
sometimes  congested;  the  lungs  are  distended  and  (edematous, 
and  exude  a  sanguinolent  frothy  liquid  when  incised.  The  venas 

cavas  and  rigbt  side  of  the  heart  are  'filled  with  dark  blood,  whUe the  left  cavities  are  comparatively  empty.  The  stomach  contains 
water,  sometimes  in  considerable  quantity.  The  intestines  have  a 
rosy  colour ;  the  liver,  spleen,  and  kidneys  are  gorged  with  blood, 
and  the  bladder  sometimes  contains  bloody  urine.  The  brain  pre- 

sents the  same  appearances  as  in  other  cases  of  death  by  aspliyxia. 
Sand  or  mud  may  be  fouud  in  the  hollow  of  the  nails,  the  fingers 
are  sometimes  abraded,  and  portions  of  plants  growing  in  the 
water,  or  on  the  banks  of  the  stream,  may  be  found  grasped  in  the 
hands.  Injuries  received  in  falling  into  the  water  during  the 
death-struggles,  or  through  the  violence  of  the  stream,  may  also 
leave  their  marks  upon  the  body. 

In  bodies  that  have  remained  in  the  water  or  been  exposed  to_ 
the  air  for  some  time,  the  pallid  or  slightly  livid  hue  of  the  features 
may  be  exchanged  for  a  bloated  appearance,  the  large  livid  spots 
may  show  themselves  on  different  parts  of  the  body,  as  in  other 
cases  of  death  by  asphyxia. 

In  death  by  shock,  syncope,  or  exhaustion,  there  is  little  or  no 
water  in  the  air-passages  or  stomach  ;  the  cavities  of  the  heart 
and  the  large  vessels  are  equally  distended  with  blood,  or  are 
nearly  empty,  and  the  brain  and  internal  viscera  are  in  their 
natural  state. 

Death  by  concussion,  asphyxia,  apoplexy,  or  disease  of  the  heart, 
reveals  itself  by  the  usual  post-mortem  appearances. 

In  mixed  cases,  the  appearances  due  to  asphyxia  are  less  strongly 
marked.  There  is  less  froth  at  the  mouth,  less  water  and  froth  in 

the  air-passages  and  stomach,  less  congestion  of  the  lungs,  heart, 
and  great  vessels  and  internal  viscera. 

WAS  DEATH  CAUSED  BY  DROWNING? 

In  the  case  of  a  body  found  in  the  water,  death  may  obviously 

Kave  happened  prior  to  immersion  from  natural  causes,  or  from 
some  form  of  violent  death,  such  as  hangiTig  or  strangulation, 

which  gives  rise%  the  characteristic  appearances  of  asphyxia,  so 

that  wc  hav5~to  consider  whether  the  post-mortem  appearances 
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alleged  to  be  characteristic  of  death  by  drowning  might  have  been 

occasioned  by  causes  acting  before  immersion ;  and  whether,  in  the 

case  of  bodies  which  have  remained  iu  the  water  some  time,  the 

appearances  usually  attributed  to  the  mode  of  death  may  not  be 

expUiined  by  the  circumstances  of  the  immersion  itself. 

The  post-mortem  appearances  alleged  to  be  due  to  drowning,  and 
to  be  characteristic  of  it,  must  now  be  briefly  considered. 

Of  the  external  signs  of  drowning,  those  which  are  first  noticed 

are  the  flowing  of  waterjrom  the  mouth  on  turning  the  body  face 

downwards,  aud  the  presence  of  fVoth  at  the  lips  and  nostrds. 

The  first  sign  failed  in  two  cases  only  oiit  of  26  in  which  it  was  care- 
fully looked  for  by  F.  Ogston,  jun.,  and  in  both  these  decomposition was  far  advanced. 

Froth  at  the  mouth  and  nostrils.— This  is  a  sign  of  death 

by  drowning,  but  open  to  all  the  objections  stated  on  p.  247  in  re- 
spect of  froth  in  the  air-passages.  It  has,  indeed,  a  close  dependence 

on  the  existence  of  froth  in  the  aii--passages,  but  it  is  always  seen 
most  copiously  shortly  after  death.  Contrary  to  the  generally 
accepted  belief,  that  it  appears  sooner  in  summer  than  in  winter, 
owing  to  its  propulsion  from  the  air-passages  by  development  of 
gas,  Ogston  states  that  it  appears  sooner  in  winter  than  in 
summer.  It  rapidly  disappears  when  the  body  is  exposed  to  the 
air.*  F.  Ogston,  jun.,  considers  it  a  reliable  sign  when  observed 
soon  after  the  removal  of  the  body  from  the  water.  He  noticed  it 
at  the  mouth  in  20  per  cent,  of  the  cases,  and  at  the  nostrils  in 

12'f>  per  cent.  The  red  froth  sometimes  observed  is  not  confined 
to  the  drowned,  and  occurs  in  bodies  advanced  in  putrefaction. 
Condition  of  the  skin — Cutis  anserina. — The  skin  is 

usually  stated  to  be  of»  great  pallor ;  but  frequently  over  the  face 

and  front  of  the  chest  it  is  of  a  rosy-red  colour.  In  death  b)'- 
drowning,  whether  in  summer  or  winter,  the  body  exhibits  the 

appearance  known  as  "goose-skin,"  or  cutis  anserina.  This  is 
caused  by  the  contracted  state  of  the  arrectoves  pili,  and  is  chiefly 
seen  on  the  anterior  surface  of  the  extremities.  The  cutis  anserina 

may,  ho  we  ver7  be  found  in  death  from  other  causes,  and  particu- 
larly ia  cases  of  sudden  death  with  nervous  excitement.  Taken 

by  itself,  its  presence  does  not  prove  death  by  drowning,  but  its 
absence  would  be  a  serious  objection,  unless  other  signs  were  uu- 
.usnally  pronounced. 

Condition  of  the  penis. — Casper  alleges  that,  in  men  who  have 
fallen  into  the  water  alive  and  died  by  drowning,  he  has  almost 
never  failed  to  find  retraction  of  this  organ,  while  he  has  not  ob- 

served it  so  constantly  after  any  other  kind  of  death.  ('  Handbook,' 
vol.  ii.  p.  236.)  It  is  not,  however,  universal ;  and  Ogston,  jun.,  con- 

firms other  medical  jurists  in  finding  semi-erection  as  the  more  com- 
mon condition.  Thus,  in  72  cases  semi-erection  was  present  in  58  3 

percent.,  retraction  in  23-6  percent.,  aud  erection  in  16-6  per  cent.f 
Excoriations  of  the  fingers  are  much  more  often  absent  than 

«  'Lect.  on  Med.  Jiii-isp.,'  p.  508. 
t  UgstoH,  jun., '  Ediu.  Med.  Journal,'  April  1882. 
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present;  but  when  they  exist,  may  be  regarded  as  a  probable though  not  certain  sign.  They  might  be  caused  previous  to  forcible 
immersion,  by  the  rubbing  of  the  fingers  against  any  hard  and rough  body,  and  possibly  after  death  in  running  streams 
Sand  or  mud  in  the  hollow  of  the  nails  also  affords  a 

PJ^u   i  immersion  during  life,  for  it  implies,  like  excoriations 
ot  the  hngers,  that  the  drowning  man  grasped  at  the  bed  or  banks 
lJut  it  the  body  remained  long  in  the  water,  mud  or  sand  might  be deposited  in  the  nails. 

Hands  clenched  and  grasping  weeds  growing  in  the 
stream  or  on  the  banks  afEord  the  strongest  probability  of death  by  drowning. 

Of  the  internal  signs  of  drowning,  the  most  important  are  the 
condition  of  the  digestive  tract  and  the  respiratory  tract. 
Water  in  the  stomach.— This  also  affords  strong  presump- 

tion in  favour  of  death  by  drowning ;  especially  if  the  water  (or 
other  fluid)  can  be  identified  with  that  in  which  the  body  was 
found  by  its  containing  leaves  of  plants  growing  on  the  banks  or 
at  the  bottom.  Except  in  the  cases  presently  to  be  mentioned,  it 
presupposes  acts  of  deglutition  during  efforts  to  breathe.  It  is, 
however,  possible,  though  very  unlikely,  that  the  water  might  have 
been  swallowed  a  very  short  time  before  submersion. 

The  quantity  of  water  depends  partly  on  the  number  of  respira- 
tory efforts  made  during  the  act  of  drowning,  and  partly  on  the 

depth  of  the  water.  In  animals  stunned  before  immersion,  as  well 
as  in  those  prevented  from  rising  to  the  surface,  the  stomach  con- 

tains no  water  ;  while  in  animals  free  to  move  it  is  found  to  be  in 
proportion  to  the  number  of  times  they  rise. 

That  the  depth  of  the  water  also  influences  the  quantity  found 
in  the  stomach  is  proved  by  the  experiments  of  Dr.  Taylor.  The 
stomach  of  a  cat  held  two  feet  below  the  surface  of  the  Thames 
contained  scarcely  any  water ;  that  of  a  cat  lowered  to  the  depth  of 
fifty-flve  feet  held  a  large  quantity  ;  while  the  stomach  of  a  third 
cat,  allowed  to  rise  re^Deatedly  to  the  surface,  held  a  quantity  of 
water  intermediate  between  the  other  two.  The  columnar  pressure 
of  the  water  is  therefore  of  some  influence  in  determining  the 
amount  of  water  in  the  stomach  ;  and  it  is  probable  that  when 
the  water  is  very  deep  it  may  force  the  passage  of  the  oesophagus, 
even  though  the  animal  died  previously  to  submersion.  But  re- 

peated experiments  on  animals  have  shown  that,  as  a  rule,  watar 
does  not  enter  the  stomach  after  death — not  at  least  until  the  tissues 

have  been  relaxed  by  putrefaction.* 

*  The  experiments  of  Liman  (Gasper's  '  Handbiicli,'  vol.  ii.  p.  747,  otli  edi- 
tion) seem  to  tlirow  considerable  doubt  on  the  value  of  the  presence  of  water 

in  the  stomach  as  a  sign  of  submersion  during  life.  His  experiments  consisted 
in  submerging  the  dead  bodies  of  children  in  au  artificial  morass  compounded  of 
water  and  easily  recognisable  material.  The  bodies  were  placed  in  this,  some 
with  the  face  upwards,  some  quite  submerged,  and  then  taken  out  after  a  day  or 
two  by  the  head  or  feet,  or  in  no  definite  manner.  In  sixteen  experiments  the 
material  was  found  in  the  stomach  seven  times,  and  iu  the  oesophagus,  pharynx, 
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It  is  obvious,  then,  that  water  in  the  stomach  is 
 not  to  be  taken 

as  conclusive  of  death  by  drowning,  when  the  wat
er  is  of  great 

Septh,  orthebodyfar  adVanced  in  putrefaction 
 It  must  a  so  be 

Smitted  that  the  water  might  have  been  swallowe
d  just  be  ore 

immersion,  and  possible,  also,  though  ™f  t_  ̂?^P,'-*J^^^L  J^^, 
mi<^ht,  as  suggested  by  Orfila,  be  maliciously  injected 

 after  death. 

On  the  other  hand,  the  absence  of  water  from  the  stomac
h  must 

not  be  taken  as  evidence  that  the  death  was  not  caused  by 
 drown- 

incT-  for  it  is  not  present  in  death  by  drowning  due  to  causes  other
 

thin  asphyxia,  such  as  shock,  syncope,  concussion  or  apoplex
y. 

The  tendency  to  swallow  may  also  be  resisted  ;  or  the  body  may 

be,  in  some  way  or  other,  prevented  from  rising  to  the  surface. 

A-^ain.  water  may  have  entered  the  stomach,  and  yet  not  be 

found  there  after  death,  if  the  head  be  allowed  to  hang  down,  as 

was  proved  by  Dr.  Taylor's  experiments.  Again,  by  long  expo- 
sure after  removal  from  the  water,  the  fluid  in  the  stomach  may 

transude  through  its  coats,  and  disappear. 

Froth,  water,  mud,  or  sand  in  the  air-passages.— 
Mucous  froth.— From  the  experiments  of  Piorry  and  Orfila  on 

animals,  the  presence  of  mucous  froth  in  the  air-passages  was 
inferred  to  be  due  to  the  body  rising  repeatedly  to  the  surface 

for  air.  In  animals  kept  entirely  under  water  no  froth  was  found  ; 
and  it  was  also  absent  when  the  body  remained  in  the  water  a 

long  time,  or  was  subject  to  long  exposure  after  its  removal ;  as 
also  when  the  head  was  placed  downwards.  But  Casper,  as  the 
result  of  numerous  observations,  affirms  that  these  experiments 

are  not  applicable  to  the  human  subject.  He  found  froth  in  the 

trachea,  equally  in  those  who  could  and  those  who  could  not 

have  risen  to  the  surface.  ('  Handbook,'  vol.  ii.  p.  238.)  The  value 
of  this  evidence  of  death  by  drowning  is  also  impaired  by  the 
fact  that  mucous  froth  exists  uot  only  in  the  several  forms  of 
death  by  asphyxia,  but  in  death  by  apoplexy,  or  epilepsy,  and  in 
catarrhal  and  other  affections  of  the  lungs. 

Ogston,*  however,  states  that  the  froth  of  drowning  can  be  dis- 
tinguished from  frothy  mucus  due  to  other  causes  by  its  whitish, 

rarely  sanguinolent  appearance,  forming  a  kind  of  lather  composed 
of  minute  bubbles,  with  a  watery  envelope  easily  ruptured. 
Condition  of  the  lungs. — On  opening  the  chest  the  lungs 

bulge  considerably,  and  are  often,  in  fact,  what  may  be  called 

"balloon  "  lungs.  That  water  generally  enters  the  lungs  in  death 
by  drowning  has  been  abundantly  proved  by  experiments  on 

and  trachea  foui-teeu  timei3.  Noithev  the  degree  of  putrefaction  nor  the  length 
of  time  during  which  the  bodies  were  allowed  to  lie  in  the  moi'ass  appeared 
to  influence  the  result ;  nor  did  it  matter  whether  the  bodies  were  drawn  out 
by  the  head  or  heels.  He  concludes  from,  his  experiments  that  the  occurrence 
of  water  in  the  stomach  or  air-passages  may  bo  purely  a  post-mortem  accident. 
Hoffmann,  however,  states  that  in  his  experiments  w.ater  was  never  found  in 
the  8m.aller  bronchial  tubes,  and  only  a  slight  obstruction,  as  by  mucus,  in  the 
oesophagus  or  bronchial  tubes  was  sufficient  to  prevent  the  entrance  of  water. 
('Lohrbuch  der  gerichtlicli.  Med.,'  1881,  p.  518.) 

*  '  Lect.  on  Med.  Jm-isp.,'  p.  508, 
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mud^r,'/']?/^  cases  in  the  human  suLjoct  in  which  sand  and mud  and  leaves  oi:  plants  have  entered  the  air-passaees  Bv 
drowning  rats  in  chalk  and  water,  with  free  access  to  the 'air  T 
..T,  "f  If  ̂'^'^  t«  obtain  effervescence  by  means  of  acids  in  every part  ot  the  lungs  (G.). 

But  the  value  of  this  sign  is  impaired  by  the  fact  that  water 
may  enter  the  lungs  of  those  who  have  been  thrown  in  after  de^. Urfala  and  Piorry  found  that  the  quantity  which  thus  gained admission  varies  according  to  the  position  of  the  body,  being  lar<re 
when  It  remained  upright,  less  when  horizontal.  " 
_  But  water  IS  not  always  present  in  the  lungs  in  death  by  drown- 

ing ;  fox-,  as  in  the  case  of  the  stomach,  if  the  head  is  placed  down- wards the  water  flows  out.  Long  exposure,  too,  will  cause  it  to 
transude  and  be  lost.  The  suggestion  that  water  mav  be  injederf 
alter  death  may  be  treated  as  a  fanciful  refinement.  " 
From  this  examination  of  the  signs  of  death  by  drowning  it appears  that  there  is  no^  one  sign  on  which  entire  reliance  can  be 

•placed  ;  but  when  several'  signs  coincide,  the  probability  is  greatly strengthened.  Some  authors— Orfila  among  the  number— have 
thought  that  the  question,  Was  death  due  to  drowning  ?  admits 
of  no  decision  ;  but  from  this  opinion  Devergie  and  Casper  very 
properly  dissent. 

It  should  also  be  borne  in  mind  that  the  most  characteristic 
appearances  are  not  permanent.  In  winter  they  may  continue 
after  the  body  has  lain  from  fifteen  to  eighteen  days  in  the  water, 

but  in  summer  they  may  disappear  as  early  as  the  third  day'. Under  exposure  to  the  air  they  also  rapidly  pass  away,  and  in  the 
height  of  summer  a  few  hours  may  suffice  to  dissipate  them. 
Advanced  putrefaction  destroys  all  the  signs  of  death  by drowning. 

The  time  that  the  body  has  remained  in  the  water  will  be  deter- 
mined apijroximately  by  the  signs  laid  down  at  p.  2.30. 

The  evidence  derived  from  the  signs  of  death  b}'  drowning  admits 
of  being  confirmed  or  invalidated  by  the  condition  of  the  body  in 
other  respects,  especially  by  the  presence  or  absence  of 
Marks  of  violence.— With  regard  to  injuries  on  the  bodies  of 

persons  found  in  the  water,  three  questions  arise  : 
1.  Were  they  inflicted  during  life  ?  2.  If  so,  are  they  such  as  to 

account  for  death  before  submersion  ?  3.  Were  they  accidental, 
suicidal,  or  homicidal  ? 

The  first  and  third  questions  are  fully  discussed  under  the  head 

of  '  Wounds.'  The  immersion  of  the  body  in  v/ater  will  influence 
the  decision  of  these  questions  only  in  so  far  as  the  injuries  are 
thereby  altered  in  appearance. 

I 
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Are  the  Injuries  such  as  to  account  for 
 Death  from 

Submersion  ? 

Tliereare  five  ways  iu  which  a  body  taken  from  the  water 
 may 

come  to  exhibit  marks  of  violence :  1.  A  man  may  be  murdered  (
by 

poison  or  other  means),  and  thrown  into  the  water  dead;  
2.  He 

may  receive  severe  injuries  .from  the  hands  of  others  or  h
imselt 

and  may  then  be  thrown  (or  throw  himself)  into  the  water  while
  stiU 

alive  If  the  injuries  are  in  the  shape  of  bniises,  they  may  have 

he^  caused— 3.  By  the  death  stniggles ;  4.  By  some  obstacle  against 

which  the  body  is  borne ;  5.  In  the  very  a6t  of  falling  into  the 

wd^teK^  a  man  who  has  been  murdered  and  thrown  into  the  water 
dead,  we  should  expect  to  find  all  the  signs  of  death  by  drowning 

absent,  with  the  exception  of  such  as  may  have  been  caused  by  un- 
common depth  of  water  or  advanced  putrefaction. 

2.  On  the  supposition  that  a  man  found  in  the  water  had  first 

been  severely  injured  and  then  thrown  in  alive,  we  might  expect  to 

find  signs  of  drowning  proportioned  in  number  and  distinctness  to 

the  strength  still  left  after  the  violence  inflicted. 

3.  The  bruises  caused  by  the  struggles  of  the  drowning  man 
would  not  be  so  severe  or  extensive  as  to  endanger  life. 

4.  The  bruises  caused  by  fixed  obstacles,  against  which  the  body 

might  be  borne  by  a  running  stream,  would  not  be  strongly  marked. 
It  is  not  hkely  that  such  severe  injuries  as  dislocations  or  fractures 

could  originate  in  this  way,  unless  the  obstacle  were  in  motion—  e.g., 
a  water-wheel,  screw,  or  paddle. 

5.  Falling  into  the  Water.— A  person  who  falls  or  throws 
himself  from  a  height  upon  a  hard  bank  or  pier  of  a  bridge  may 
not  only  be  severely  bruised,  but  sustain  such  injuries  as  fractures 
of  the  skull  or  limbs,  and  extensive  lacerated  wounds. 

Dislocation  of  the  limbs  is  a  possible  consequence  of  falling  from 
a  great  height.  Many  years  since,  as  stated  by  Dr.  Gordon  Smith, 
a  man  who  used  to  jump  from  the  parapet  of  London  Bridge  into 
the  Thames  for  a  wager,  and  had  previously  performed  the  feat  with 
impunity,  sank  and  was  drowned.  Both  arms  were  found  dislocated, 
in  consequence,  it  is  thought,  of  his  having  fallen  with  them 
stretched  out,  instead  of  close  to  his  sides,  as  was  his  wont. 

Two  cases  are  also  recorded  (South's  edition  of  Chelius's  *  Sur- 
gery,' vol.  i.  p.  532),  the  one  of  fracture  of  the  body  and  arch  of  the 

fourth  cervical  vertebra,  and  the  other  of  fracture  of  the  body  of 
the  fifth  vertebra,  caused  by  jumping  into  the  water.  The  deaths 
were  attributed  to  a  sudden  retraction  of  the  head  to  avert  collision 
with  the  bottom. 
We  should  therefore  ascertain  whether  the  drowned  man  fell 

from  a  height ;  whether  the  water  is  a  rapid  stream,  and  whether 
the  body  was  found  near  obstacles  fixed  or  in  motion  ;  and  if  there 
are  no  such  causes  as  these  to  account  for  the  injuries  sustained, 
we  may  fairly  trace  them  to  some  cause  preceding  the  immer- 
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sion  la  bodies  found  in  shallow,  still  water,  marks  of  violence attord  a  strong  presumption  of  homicide. 
Assuming  death  to  have  been  due  to  drowning,  the  question 

Was  the  drowning  the  result  of  accident,  suicide,  or homicide  ?— This  question  is  exceedingly  difficult  to  answer-  for It  there  are  no  marks  of  violence  on  the  body,  it  is  not  possible  to say  whether  the  man  fell  in,  or  jumped  in,  or  was  pushed  in  ;  and m  respect  of  bodies  found  in  running  streams,  it  may  not  be  possible to  ascertain  at  what  point  they  entered  the  water. 
Nor,  if  we  find  the  hands  of  the  drowned  man  grasping  leaves  or 

grass,  showing  that  he  had  struggled  hard  while  in  the  water,  cau we  allirm  that  he  was  thrown  or  pushed  in  by  others. 
Nor  again,  does  the  fact  of  a  man  being  drowned  in  a  shallow 

stream  of  water  exclude  the  idea  of  homicide  ;  for  if  a  strong  man 
were  to  hold  the  head  of  a  weak  or  infirm  one  in  a  basin  of  water, 
he  might  drown  him  as  efi'ectually  as  in  a  deep  stream.  On  the other  hand,  cases  of  suicidal  drowning  in  shallow  water,  or  in  narrow 
spaces,  such  as  small  house-cisterns,  are  on  record. 

It  is  evident,  from  what  has  been  stated,  that  in  the  absence  of 
marks_  of  violence  we  have  no  means  of  determining  whether  the 
drowning  was  due  to  accident,  suicide,  or  homicide ;  and  that  such 
marks,  to  throw  any  light  upon  the  question,  must  be  such  as  could 
not  have  been  inflicted  by  the  drowned  man  himself  prior  to  immer- 

sion, or  by  the  accidental  striking  of  the  body  against  an  obstacle 
in  entering  the  water  or  during  the  death  struggle. 

There  is  one  case  which  at  first  sight  would  seem  conclusive  of 
homicide — namely,  where  a  body  is  found  in  the  water  tied  hand 
and  foot.  Dr.  Smith,  however,  relates  the  following  case: — In 
July_1816,  the  body  of  a  gauging-instrument  maker,  who  had  been 
missing  for  some  days,,  was  discovered  floating  down  the  Thames. 
His  wrists  were  found  tied  together  and  made  fast  to  his  knees, 
which  were  also  secured  to  each  other.  He  had  been  deranged  for 
two  years.  The  cord  with  which  he  had  tied  himself  was  recognised 
as  that  with  which  he  used  to  raise  himself  in  bed.  He  was  a  good 
swimmer,  and  probably  adopted  this  means  of  disabling  himself. 
The  verdict  was  "Found  drowned."  Two  similar  cases  are  on 
record,  one  by  Fodere,  in  which  the  hands  and  fingers  were  tied 
together  with  a  silk  riband  in  numerous  folds ;  and  another  in 
which  the  feet,  wrists,  and  neck  were  tied.  Fodere  in  the  one  case, 
and  the  medical  examiners  (Marc,  Guichard,  &c.)  in  the  other,  gave 
their  opinion  in  favour  of  suicide.  In  such  cases  as  these  it  would 
be  necessary  to  determine  whether  the  knots  or  folds  could  have 
been  made  with  the  teeth,  or  by  any  movements  of  the  hands  or 
limbs. 

Resuscitation  from  drowning. — The  insensibility  which 
supervenes  on  asphyxia  brought  about  by  obstruction  of  the  respi- 

ration is  not  synonymous  with  death,  for  though  all  spontaneous 
respiratory  movements  have  ceased,  resuscitation  is  possible  so 
long  as  the  heart  continues  to  beat. 
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As  then,  in  such  cases  of  obstructed  respiration,  the  hea
rt  may 

continue  to  beat  for  several  minutes  after  eveiy  respira
tory  move- 

ment has  ceased,  all  hope  of  resuscitation  need  not  be  aba
ndoned 

thou'-h  no  respiratory  movements  can  be  perceived.  Bu
t  m 

asphyxia  produced  by  drowning,  even  though  the  he
art  may  con- 

tinue  to  beat,  resuscitation  can  rarely  be  brought  about  at
tei 

complete  submersion  lasting  for  so  short  a  period  as  two  minutes,
  | 

or  even  less  than  this.  Thus  the  longest  time  the  Navarin
o 

spontre-divers  can  remain  under  water  is  76  seconds ;  though  m 

1882°a  woman  who  was  exhibiting  in  London  remained  under 
water  for  2|  to  3  minutes  at  a  time.  The_cause  of  the  difficulty  of 

resuscitation  after  submersion  is  the  entrance  of  water  into  the 

luncTs,  which  renders  them  incapable  of  collapsing  and  aerating 

tKeT)lood  by  the  methods  resorted  to.  Many  cases  of  resuscitation 

after  submersion  for  a  longer  period  are  on  record.  Some  of  these 

may  be  discarded  as  untrustworthy,  and  ascribed  to  exaggeration 

of  time  by  anxious  onlookers.  Others,  however,  may  be  referred 

to  the  supervention  of  syncope  at  the  moment  of  immersion,  in 

consequence  of  which  the  aspiration  of  water  into  the  lungs  has 

not  occurred  to  any  extent ;  and  some  perhaps  to  the  success 

attending  the  first  efforts  made  to  free  the  lungs  from  water. 
In  the  treatment  of  the  drowned,  or  of  asphyxia  in  general, 

recourse  must  be  had  to  artificial  respiration.  But  the  special 

circumstances  of  drowning  require  that  means  be  used  to  counteract 

the  great  loss  of  heat  which  occurs  even  in  the  greatest  summer 

temperature,  and  also  precautions  to  remove  from  the  air-passages 
the  accumulated  mucus  and  fluids  which  obstruct  them. 

The  following  rules  for  the  treatment  of  the  drowned  are  in 
accordance  with  the  method  of  Dr.  Henry  Silvester,  which  has  now, 
by  general  consent,  talcen  the  place  of  that  recommended  by_Dr. 
Marshall  Hall ; — Send  immediately  for  blankets  and  dry  clothing, 
but  treat  the  patient  instantly  on  the  spot,  in  the  open  air.  First 
place  the  body,  for  a  few  seconds,  with  the  face  downwards,  the 
head  lower  than  the  feet,  the  mouth  open,  and  the  tongue  drawn 
forward ;  then  turn  the  body  on  the  back,  place  it  on  an  inclined 
surface,  raise  the  shoulders  and  support  them,  and  fix  the  feet. 
Now  grasp  the  arms  at  the  elbows,  draw  them  above  the  head,  and 
keep  them  on  the  stretch  for  two  seconds ;  then  reverse  the  move- 

ment for  the  same  length  of  time,  pressing  the  arms  firmly  against 
the  sides  of  the  chest.  Eepeat  this  twofold  movement  fifteen  times 
in  the  minute,  till  a  spontaneous  effort  at  respiration  occurs.  Then 
remit  the  movements,  and  proceed  to  promote  the  circulation  and 
restore  warmth  by  firm  friction  and  pressure  directed  upwards,  by 
hot  flannels,  hot  bottles,  bladders  of  hot  water,  or  heated  bricks ; 
or  borrow  warm  clothing  from  the  bystanders.  Eespiration  may 
be  promoted  by  smelling  salts,  tickling  the  throat  with  a  feather, 
and  by  the  alternate  dash  of  cold  and  warm  water  on  the  face  and 
chest.  When  the  respiration  is  restored,  warm  brandy  and  water, 
wine  and  water,  tea  or  coffee,  may  be  given ;  and  the  patient,  being 
put  to  bed,  should  be  allowed  to  sleep.    Our  efforts  to  restore  life 
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Howard's*  method  of  artificial  respiration -Howard recommends  that  the_  accumulated  fluids  should  first  be  got  rkl  o 

benSh  fL  f  ̂""^l  f  P'""^  P°^^*^°"'  ̂ ^ith  a  roll  of^c  othing 
The  hndv  !  ^i^^'^,'^^  and  pressiug  on  the  spine  till  this  is  effected^ I  he  body  IS  then  laid  supine  with  a  roll  of  clothing  in  the  hollow of  the  back,  so  as  to  render  the  epigastrium  prominent.  The  arms 
are  dmwn  upwards,  held  by  the  hand  of  an 'assistant,  whose  oth"? 
t\?ln  T'^  T^  7  t'^t]^  ̂ ""g'^^  '^'•^^^'^  at  the  corner  of 
%  f  ll  ^-}''-'  ,"P^>'^^°^"  ̂ ^^^"^  ̂ ''^'^^  astride  or  at  the side  ot  the  patient,  places  his  hands  on  the  short  ribs,  then  pivoting himself  on  his  knees,  throws  the  weight  of  his  body  forward  on  the hands,  which  at  the  same  time  squeeze  the  chest  walls.  He  then lets  go  suddenly,  so  as  to  allow  an  inspiration,  and  this  alternate compression  and  relaxation  is  to  be  carried  out  about  fifteen  times per  minute. 

DEATH  BY  HANGING. 

In  the  year  1881,  .585  persons  perished  by  hanging  in  EuHand and  Wales,  of  whom  474  were  males  and  111  females.  Alllhese deaths  were  ascertained  suicidal  acts. 

As  asphyxia  is  a  cause  of  death  common  to  hanging,  strangu- 
lation, and  sufi'ocation,  a  few  general  observations  will  be  made on  these  modes  of  death  before  proceeding  to  examine  them separately. 

Though  it  is  usual  to  say  of  death  from  these  three  causes  that 
it  is  due  to  suffocation,  this  term  has  in  medico-legal  language 
a  distinct  meauing  of  its  own.  It  means  death  caused  by  some 
impediment  to  the  respiration,  which  does  not  act  by  compressing 
the  larynx  or  trachea.  Thus,  a  man  is  said  to  be  suffocated  if  hi's 
mouth  and  nostrils  are  closed,  or  if  he  is  prevented  from  breathing 
by  pressure  on  the  chest  or  abdomen.  Certain  noxious  gases,  too, 
are  said  to  kill  by  suffocation.  In  hanging,  strangulation,  and 
throttling,  death  is  caused  by  pressure  exercised  on  the  air-tube 
and  throat. 

The  most  simple  cause  of  death  is  throttling,  or  direct  pressure 
on  the  trachea  with  the  fingers.  Here  the  cause  is  obvious;  it  is 
the  same  as  in  many  cases  of  drowning;  the  same  as  in  suffoca- 

tion—viz., asphyxia  (apncea).  Death  takes  place  from  the 
mechanical  hindrance  to  respiration.  But  the  cause  of  death  is 
not  so  clear  when  the  entire  circumference  of  the  neck  is  subject 
to  pressure;  for  then  not  only  the  larynx  or  trachea,  but  the 
blood-vessels  may  be  pressed  upon.  In  some  instances  both  air- 
tubes  and  blood-vessels  are  implicated;  in  others  the  air-tubes 
suffer  compression  and  the  vessels  escape  ;  in  others,  again,  the 
air-tubes  escape  and  the  vessels  sustain  the  pressure.   The  respira- 

*  The  Direct  Method  of  Artificial  Eespirntion :  '  Traus,  Anier.  Med.  Ass. vol.  xxii.  1871, 
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tiou  and  clrculatiou  arc  most  completely  impeded  wlieu  a  cord  is 

fiKsd  round  the  lower  part  of  the  neck,  so  as  to  embrace  the 

trachea  and  the  large  vessels  at  their  entrance  into  and  exit  trom 

the  chest ;  or  when  it  is  applied,  or  drawn  by  the  weight  ot  the 

body,  beneath  the  lower  jaw.  Both  functions  are  less  interfered 

with  when  the  cord  is  fixed  directly  over  the  larynx,  as  the  projec- 

tions of  the  OS  hyoides  and  thyroid  cartilage  afiFord  some  protection 

to  the  windpipe  and  blood-vessels. 

This  variation  in  the  position  of  the  ligature,  and  in  the  conse- 

quent pressure  on  the  organs  of  respiration  and  circulation  respec- 
tively, explains  the  difference  in  the  time  required  to  destroy  life 

in  all  those  cases  in  which  death  does  not  take  place  instan- 

taneously from  shock  or  injury  to  the  spinal  cord;  and  the  simul- 
taneous compression  of  the  air-tube  and  blood-vessels  gives  rise  to 

the  question,  whether  the  pressure  on  the  air-tube  or  on  the  blood- 
vessels is  the  immediate  cause  of  death.  In  other  words,  is  death 

caused  by  asphyxia  or  by  coma? 
It  was  formerly  the  general  belief  that  death  was  due  to  coma ; 

and  this  opinion  was  not  unreasonable,  for  it  is  well  known  that 
mere  pressure  with  the  fingers  on  the  carotid  artery  will  cause 
sleep,  by  checking  the  supply  of  blood  to  the  brain,  and  that 
apoplexy  is  often  brought  on,  in  persons  predisposed,  by  the 
pressure  of  a  cravat  impeding  the  return  of  blood  through  the 
veins.  That  coma,  therefore,  may  be  brought  about  by  pressure 
on  the  large  blood-vessels  is  not  to  be  doubted,  but  the  question 
still  recurs — in  those  cases  of  suspension  or  strangulation  in  whicli 
the  air-tube  and  blood-vessels  are  simultaneously  compressed, 
which  of  the  two  pressures  causes  death  ?  Both  causes  doubtless 
contribute  to  the  fatal  result,  but  the  stoppage  of  the  respira- 

tion is  certainly  the  essential  cause ;  for  death  by  asphyxia 
would  be  much  more  speedily  and  certainly  induced  by  a  com- 

plete or  partial  stoppage  of  the  breathing,  than  fatal  coma  by  the 
complete  or  partial  arrest  of  the  circulation.  But  an  appeal  may 
be  made  to  actual  experiment  for  the  decision  of  this  question.  A 
dog  was  suspended  by  the  neok  with  a  cord,  an  opening  having 
been  made  in  the  trachea  below  the  place  v/here  the  cord  was 
applied.  After  hanging  about  three-quarters  of  an  hour,  during 

-  which  time  the  circulation  and  breathing  went  on  as  usual,  the 
animal  was  cut  down,  and  did  not  appear  to  have  suffered  much. 
The  cord  was  then  shifted  below  the  opening,  so  as  to  stop  the 
ingress  of  air  into  the  lungs  ;  and  the  animal  being  again  sus- 

pended, was  in  a  few  minutes  quite  dead.*  In  this  experiment 
the  compression  was  less  than  it  would  be  in  many  cases  of  death 
by  hanging  in  the  human  subject,  in  which  the  violence  employed, 
the  height  of  the  fall,  and  the  weight  of  the  body  combine  to 
tighten  the  cord,  and  thus  exercise  the  strongest  pressure  on  the 
vessels  as  well  as  on  the  air-tube. 

A  similar  operation  has  been  performed  on  the  human  aubject.f 
■■'  '  Ojnlopfndin  of  Practical  Mudiciuc:  '  Aspbyxin. 
t  Siuith's  '  Forensic  Medicine,'  Appendix,  p.  bdl, 
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Am-n  Pr"'^  1?^  Gordoa  was  executed  at  Tyburn  in 
f-Z^  :  f\ul-  frequent  experiments  on  dogs discovered  that  opening  the  windpipe  would  prevent  the  fatal consequences  of  the  halter,  undertoorto  save  Gordon  and  acco^^^^ ingly  made  an  incision  m  bis  windpipe,  the  effect  of  which  was that  when  Gordon  stopped  his  mouth;  nostrils,  and  ears  for  some time,  air  enough  came  through  the  opening  to  allow  of  the continuance  of  hfe.  When  hauged,  he  was  observed  to  be  aliv 
alter  all  the  rest  were  dead;  and  when  he  had  hung  three- 
quarters  of  an  hour,  being  carried  to  a  house  in  the  Tybu"n  road he  opened  his  mouth  several  times  and  groaned,  and  a  vein  beino^ 
opened  he  bleed  freely."  But  these  were  the  only  signs  of  life" bmith  attributed  the  want  of  success  to  the  great  weight  of  the 
man  coupled  perhaps  with  the  insufficiency  of  the  opening  into 

It  appears,  then,  that  when  the  windpipe  and  the  large  blood- 
vessels suffer  compression,  death  may  be  attributed  to  asphyxia- 

that  when  the  respiration  is  free,  or  but  slightly  affected,  pressure on  the  vessels  may  cause  death  by  coma,  but  more  slowly ;  and  that 
when  respiration  and  circulation  are  both  impeded,  both  may 
contribute  to  the  fatal  result,  though  the  hindrance  to  the  respira- tion 13  the  more  efficient. 

It  has  been  suggested  that  the  immediate  cause  of  death  in 
hanging  and  strangulation  is  pressure  on  the  nerves  which  sub- 

serve the  function  of  respiration ;  but  as  such  pressure  does  not 
prove  fatal  till  the  lapse  of  many  hours,  this  explanation  must  be 
rejected. 

Halving  now  examined  the  questions  common  to  death  by 
hanging  and  by  strangulation,  the  subject  of  death  by  hangiu"- 
may  be  resumed.  

° 
Death  takes  place  very  suddenly  in  certain  cases  of  suspension, 

as  in  some  cases  of  drowning,  either  from  shock  or  syncope,  or 
from  injury  to  the  sj^iual  cord  by  luxation  of  the  cervical  vertebra3, 
fracture  of  the  odontoid  process,  or  rupture  of  the  intervertebral 
substance,  these  injuries  to  the  spine  being  caused  either  by  the 
fall  of  the  body  from  a  height,  or  by  a  rotatory  motion  given  to  the 
body  at  the  moment  of  the  fall. 

Death  by  hanging  takes  place,  then,  in  different  ways  and  at 
different  intervals  of  time.  The  quicker  deaths  may  be  traced  to 
injury  of  the  spinal  cord  above  the  origin  of  the  nerves  of 
respiration,  and,  more  rarely,  to  syncope.  Next  in  ra])idity  is 
death  from  asphyxia,  and  the  least  rapid  that  by  coma. 
We  are  not  without  information  as  to  the  sensations  that 

accompany  death  by  hanging.  Suicides  saved  from  death,  and 
philosophers  who  have  instituted  experiments  on  themselves,  have 
both  contributed  something  to  our  knowledge.  It  appears  that 
these  sensations  are  not  always  the  same ;  and  the  difference 
probably  depends  on  the  various  degrees  in  which  the  windpipe 
and  blood-vessels  are  compressed.  Some  have  retained  no  recol- 

lection of  what  happened ;  others  were  conscious  of  sudden  loss  of 
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sense  and  motion ;  in  others  a  deejD  s  eep  was  ushered  in
  by 

flashes  of  Hght,  by  a  bluish  flame,  by  brilliant  circles  of  c
olours,  or 

by  more  deflnite  ocular  illusions,  accompanied  by  hissing  or  smg-
 

inc.  in  the  ears.  In  other  instances  the  sensations  are  stated  to 

have  been  extremely  pleasurable,  though  of  short  duration,  i  h
ese 

sensations  resemble  those  that  are  caused  by  disordered  cerebral 

circulation,  and  those  that  usher  in  the  fits  m  some  cases  ot 

epilepsy.  But  it  is  only  in  cases  of  suicide  that  these  pleasurable
 

sensations  manifest  themselves.  In  homicidal  cases,  especially 

when  much  violence  is  used,  there  are  signs  of  great  sufltering. 

Appearances  after  death.— The  appearances  found  after 

death  by  hanging  are  not  uniform  or  constant,  and  there  is  no  single 

sign  invariably  present  diagnostic  of  death  by  hanging.  Indication 

of  suspeusion,'but  not  necessarily  of  death  by  such  means,  is  the mark  of  the  cord  on  the  neck,  usually  lying  above  the  hyoid  bone, 

obliquely  upwards  behind  the  ears,  and  losing  itself  m  the  occiput. 
The  mark  varies,  however,  in  position  and  character  according  to 

the  mode  of  suspension  and  the  nature  of  the  material  of  which 

the  cord  is  made  (see  p.  256).  The  subcutaneous  tissue  beneath 
the  mark  is  compressed  or  silvery. 

Occasionally  minute  extravasations  are  seen  in  the  deeper  layers 
of  the  skin.  The  middle  and  internal  coats  of  the  carotid  may  be 

lacerated,  and  where  the  momentum  has  been  great,  rupture  of 
the  cervical  muscles,  of  the  thyro-hyoid  ligaments,  fracture  of  the 
larynx,  fracture  or  dislocation  of  the  cervical  vertebrse,  with  injury 
to  the  medulla  and  effusion  into  the  spinal  canal,  may  be  found. 

The  face  is  sometimes,  but  not  commonly,  distorted  and  expres- 
sive of  suffering.  Usually  it  is  placid  and  pale,  though  after  long 

suspension  it  may  become  livid.  The  eyes  are  sometimes  very 
prominent,  and  the  pupils  are  dilated.  Frothy  mucus  may  be 
found  at  the  mouth  and  nostrils.  The  tongue  is  pressed  against 
the  teeth  and  indented,  or  it  may  be  clenched  between  the  jaws. 
The  base  of  the  tongue  is  injected.  The  hands  are  often  tightly 
clenched,  the  nails  being  driven  into  the  palms.  Erection  or  semi- 
erection  of  the  penis  in  men,  with  expulsion  of  semen  or  prostatic 
fluid,  and  vascular  turgescence  of  the  genitals  in  females,  with 
sanguinolent  effusion,  are  frequently  observed ;  an  exjDulsion  of  the 
contents  of  the  bladder  and  rectum  is  also  common. 

The  internal  appearances  are  those  of  asphyxia  (see  p.  235),  or 
of  asphyxia  with  marked  cerebral  congestion.  The  condition  of 
the  brain  varies;  congestion  is  sometimes  well  marked,  at  other 
times  not  noticeable.  Cerebral  hasmorrhage  is  extremely  rare.  In 
some  cases  intense  congestion  of  the  mucous  membrane  of  the 
stomach,  simulating  irritant  poisoning,  has  been  found.  Where 
death  has  resulted  from  shock  or  direct  injury  to  the  medulla,  the 
signs  of  asphyxia  will  be  wanting. 

Two  principal  medico-legal  questions  arise  in  regard  to  persons 
found  hanged :  1.  Did  the  suspension  take  place  during  life,  or 
after  death  ?  and  2.  Was  the  hanging  accidental,  suicidal,  or homicidal  ? 
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1.  Did  the  auspension  take  place  during  life,  or  after 
death  ? 

The  poiuts  most  worthy  of  attention  as  bearing  on  the  sohitiou 
of  this  question  are :  The  mark  of  the  cord ;  the  appear- 

ance of  the  countenance ;  the  position  and  state  of  the 
tongue ;  the  condition  of  the  genital  organs ;  and  the 
expulsion  of  the  faeces. 

Mark  of  the  cord.— The  appearances  on  the  neck  due  to  sus- 
pension during  life  are  not  uniform.  In  homicidal  cases  the  neck 

sustains  great  injury,  the  skin  is  bruised,  and  the  subjacent  parts 
torn  ;  but  in  judicial  and  suicidal  hanging  much  less  injury  is  done 
both  to  the  skin  and  to  the  deeper-seated  parts. 

In  those  cases  (both  judicial  and  suicidal)  in  which  the  position 
of  the  cord  is  mainly  determined  by  the  \yeight  of  the  body,  it 
follows  pretty  closely  the  line  of  the  jaw-bone,  and  there  may  be 
an  oblique  indented  mark,  of  the  colour  of  a  recent  bruise,  on  the 
fore  part  of  the  neck,  and  yellowish-brown,  as  if  from  a  singe, 
towards  the  angle  of  the  jaw.  The  bruise  may  correspond  with 
the  whole  breadth  of  the  ligature ;  or  there  may  be  a  deep  groove, 

bordered  by  two  discoloured  lines.  The  mark  varies  with  the  size 
and  texture  of  the  cord,  being  less  distinct  when  a  soft  material, 
such  as  a  handkerchief,  is  used,  than  when  a  hard  ligature,  such  as 

a  rope,  is  employed.  When  the  material  is  hard  and  resisting,  the 
number  of  times  that  the  ligature  has  been  passed  round  the  neck, 
and  the  material  of  which  it  consists,  are  clearly  displayed.  But 

in  many  cases  of  judicial  and  suicidal  hanging  the  mark  of  the 

rope  consists  at  first  of  a  simple  depression  without  any  change  of 

colour,  oblique  if  due  to  the  weight  of  the  body,  horizontal  if  firmly 

fixed  round  the  neck.  After  the  lapse  of  several  hours,  the  rope- 

mark  assumes  a  light-brownish  tint,  and  if  an  incision  be  made 

into  the  skin,  the  cellular  tissue  is  found  strongly  compressed,  so 

as  to  form  a  shining  white  band.  Occasionally  injection  of  the 

skin  at  the  bottom  of  the  groove  is  found,  or  even  minute  ecchy- 

moses  of  the  cutis  vera  (Neyding  and  Bremme).  Sometimes  the 

pressure  is  lessened  by  the  beard,  or  it  is  not  equal  on  the  two 

sides  or  the  back  of  the  neck  escapes.  The  face,  as  will  be  pre- 

sently more  fully  stated,  is  at  first  pale  and  its  expression 

natural,  and  it  is  not  till  several  hours  have  elapsed  that  
it 

•grows  livid,  and  still  longer  before  it  wears  a  bloated  appear- 

In  a  case  of  judicial  hanging,  in  which  the  cord  was
  removed 

soon  after  the  body  had  been  cut  down,  we  observed  mer
ely_  a 

depressed  circle  on  the  fore  part  of  the  neck,  and 
 a  slight  excoria- 

tion, with  a  burnt  appearance,  over  the  angle  of  the  ]a
w.  in  a 

case  of  suicidal  hanging  with  a  small  ̂ OP^  tied  fiimily  i-oun^^^^^^^^ 
neck,  but  removed  without  delay,  there  was  a  wh

ite  depressed  hne 

deeper  at  the  back  of  the  neck  than  in  front,  and  a
ssuming  a  dusky 

S  akei  several  hours.  The  strands  of  the  
rope  were  distmctly 

marked  but  there  was  no  ecchymosis  on  any  p
art  of  the  neck,  in 

another  ease  of  suicidal  hanging  a  har
d  depressed  chocolate- 
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coloured  band  completely  snvrounded  the  neck,  and  corresponded 

to  the  rope  of  coir  which  had  been  used  (G.)- 
In  cases,  then,  of  hanging  during  life,  the  cord  does  not  always 

produce  tlie  same  appearances.  In  some  cases  there  is  a  well- 
marked  bruise  or  ecchymosis,  in  others  a  pale  indentation  and  a 

condensed  state  of  the  subcutaneous  tissues  resembling  old  parch- 

ment ;  in  others,  again,  a  hard  chocolate-coloured  gi-oove ;  and 
these  marks,  limited  to  the  fore  part  of  the  neck,  may  be  combined 
at  the  angle  of  the  jaw  with  a  singed  appearance.  The  cuticle  may 
also  be  abraded  here  and  there. 
Can  the  appearances  occasioned  by  the  oord  during 

life  be  produced  after  death  ? — This  question  has  been 
answered  in  the  affirmative.  In  the  chapter  on  Wounds  and 

Mechanical  Injuries  it  will  be  shown  that  bruises  may  be  pro- 
duced some  time  after  life  is  extinct ;  and  that  which  is  true  of 

bruises  in  general  will  of  course  hold  good  with  respect  to  this 

Fig.  3i. 

particular  form  of  bruise.  Accordingly,  Orfila  proved,  by  experi- 
ments on  the  dead  body,  that  up  to  eighteen  hours  after  death 

])recisely  the  same  appearances  may  be  produced  as  in  suspension 
during  life ;  Devergie  has  produced  the  parchment  like  condition 
of  the  skin  and  subjacent  cellular  tissue,  as  well  as  the  livid 
appearance  bounding  the  depression ;  and  Casper  sums  up  the 
results  of  a  long  series  of  experiments  by  the  remarkable  statement, 

'.'that  any  ligature  with  which  any  body  may  be  suspended  or 
strangled,  not  only  within  a  few  hours, but  even'days  after  death, 
especially  if  the  body  be  forcibly  pulled  downwards,  may  produce  a 
mark  pi-ecisely  similar  to  that  which  is  observed  in  most  of  those 
hanged  while  alive;  "  and  he  adds  that  he  has  been  convinced  by 
his  experiments  that  the  mark  of  the  cord  is  a  purely 
cadaveric  phenomenon.    ('  Handbook,'  vol.  ii.  p.  173.) 

But  for  these  confident  statements  of  Casper,  based  upon  several 
expermients  and  large  experience,  I  should  have  attached  some 
value  to  the  depressed  chocolate-coloured  line  which  I  encountered 

s 
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Fig.  35. 

lu  oue  case  of  suicide,  accompanied  by  so  condensed  a  con- 
dition of  skin  that,  when  cut,  it  resembled  closely  the  touo-hest 

^fi^^Qn  ?  appearance  of  the  neck  is  well  shown  in  the  engraving (hg.  34)  from  a  photograph,  which  also  displays  the  results  of  an 
experiment  made  with  the  cord  used  in  the  suspension,  fastened 
tightly  round  the  neck  within  an  hour  of  the  death,  and  left  for 
about  tvventy  hours.  The  result  was  a  slightly  depressed  mark  the 
size  of  the  cord,  showing  the  projecting  strands  in  white  depressions, 
on  a  faint  rose-coloured  ground.  This  mark  did  not  deepen  in  colour 

by  exposure.  The  deep  indigo  blue  colour  of 
the  ears  was  very  remarkable,  though  the  man 
had  a  swarthy  complexion. 

The  suicide  had  attached  a  neckerchief  to  a 

hook,  and  passed  through  the  loop  the  small 
rope  of  coir  by  which  he  hanged  himself.  He 
had  mounted  a  table,  which  he  kicked  from 
under  him.  His  feet  nearly  touched  the  floor 
of  the  ceir(fig.  35)  (G.). 

But  even  in  cases  in  which  the  mark  of  the 
cord  is  indistinct  and  not  in  itself  conclusive, 
the  state  of  the  parts  beneath  the  skin  may 
enable  us  to  sjDeak  with  confidence.  A  con- 

siderable effusion  of  blood,  a  rupture  of  the 
trachea,  a  separation  of  its  cartilages,  a  dislo- 

cation of  the  spine,  a  division  of  the  coats  of  the 
vessels,  all  of  them  evidence  of  great  violence, 
would  furnish  a  strong  probability  of  suspension 

during  life,  or  of  suspension  after  forcible  stran- 

gulation. 
The  face. — In  death  by  hanging,  whether 

judicial  or  suicidal,  the  face  is  usually  pale  and 
its  expression  natural,  though  sometimes  dis- 

torted and  expressive  of  suffering.  But  the 
pallor  is  followed  after  a  few  hours  by  a  livid 
hue  of  the  lips,  eyelids,  ears,  and  face  generally  ; 
and,  after  a  still  longer  interval,  by  a  marked 
congestion  of  the  face.  There  is  nothing  in  the 

expression  or  colour  to  show  whether  suspen- 
sion took  place  during  life  or  after  death,  but  if  the  vessels  of  the 

head  and  face  are  found  highly  congested  in  a  body  recently  cut 

down,  there  is  a  probability  of  suspension  during  life  ;  for  suspen- 
sion after  death,  thougli  it  might  produce  discoloration  of  the  neck, 

could  not  cause  turgescence  of  the  vessels  of  the  head  and  face. 

Position  and  state  of  the  tongue.— The  same  injected  and 

swollen  state  of  the  base  of  the  tongue,  with  or  without  protrusion, 

which  occurs  in  other  forms  of  death  by  asphyxia,  occurs  alsom  death 

by  hanging,  and  affords  a  strong  probability  of  suspension  during  life
. 

State  of  the  genital  organs.— The  genital  organs  ot  both 

sexes  are  affected  in  death  by  hanging.  In  the  female,  redness  of 

the  labia  and  discharge  of  blood  have  been  noted  ;  and  in  the  male 
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a  more  or  less  complete  state  of  erection  of  the  penis,  with  discharge 
of  urine,  mucus,  or  prostatic  fluid,  is  present  in  at  least  one  case 
in  three.  There  may  also  bo  discharge  from  the  urethra  without 
erection.  But  these  appearances  in  the  genital  organs,  when  they 
do  occur,  are  not  characteristic  of  death  by  hanging  or  strangula- 

tion, for  they  have  been  seen  in  other  forms  of  violent  and  sudden 
death,  as  in  fatal  gun-shot  wounds  of  the  brain  and  of  the  large 
vessels,  and  in  poisoning  by  prussic  acid. 

This  sign,  then,  when  present,  is  very  important ;  for  it  is  strictly 
vital,  and  affords  a  sure  proof  of  violent  and  sudden  death,  and,  if 
combined  with  characteristic  external  signs  and  internal  appear- 

ances, of  death  by  hanging.  On  the  other  hand, erection  and  emission 
may  be  absent,  and  yet  death  may  have  been  due  to  this  cause. 
Expulsion  of  the  fseces.— This  happens  to  be  about  one- 

fourth  of  the  cases  of  death  by  hanging,  but  as  it  also  occurs  in 
other  forms  of  sudden  or  violent  death,  it  needs  to  be  confirmed  by 
characteristic  appearances,  external  and  internal. 

2.  Accident,  suicide,  or  homicide. — Accidental  hanging 
is  very  rare.  One  case  is  given  by  Gordon  Smith.  It  was  that 
of  a  girl  who  was  swinging  in  a  brewhouse,  near  a  rope  used  for 
drawing  up  slaughtered  sheep.  Her  head  got  through  a  noose 
of  this  second  rope,  by  which  she  was  pulled  out  of  the  swing 
and  kept  suspended  till  she  died.  Dr.  Taylor  also  relates  a  case 
communicated  to  him  by  one  of  his  pupils  : — A  boy,  ten  years 
old,  fastened  a  piece  of  plaid  gown  to  a  loop  in  a  cord  suspended 
from  a  beam,  and  in  the  act  of  swinging,  raised  and  turned 
himself,  when  the  loop  of  rope  caught  him  under  the  chin,  and 
suspended  him  till  life  was  extinct.  A  playmate  witnessed  the occurrence. 

Setting  aside  a  few  such  cases,  which  can  create  no  difficulty, 
the  question  under  consideration  is  narrowed  to  this:  Was  the 
hanging  suicidal  or  homicidal  ?  The  figures  of  the  Registrar- 
General  show  that  the  probability  is  always  strongly  in  favour  of 
suicide;  and,  for  obvious  reasons,  hanging  is  a  mode  of  death  a 
murderer  is  not  likely  to  select.  It  presupposes  a  great  dispropor- tion of  strength  between  him  and  his  victim,  or  a  combination  of 
two  or  more  persons  against  one.  The  solitary  ascertained  case  of 
homicide  in  the  five  years  1852  to  1856  was  committed  on  a  voune 
child.  

^ 

There  would  be  nothing  in  the  appearance  of  the  body  itself, 
beyond  the  marks  of  a  severe  struggle,  to  distinguish  the  homicidal 
trom  the  suicidal  act ;  but  if  a  man  were  found  suspended  at  a 
height  from  the  ground  which  he  could  not  by  any  iwssibility  have reached,  and  with  no  object  near  on  which  he  could  have  mounted,' we  must  conclude  that  he  was  suspended  by  another. 

It  was  once  thought  that  a  man  found  with  the  feet,  or  some 
part  ot  the  body,  touching  the  ground,  was  more  likely  to  have been  hanged  by  another  than  by  himself;  but  this  has  been  shown 
to  be  an  error,  for  undoubted  suicides  have  been  found  with  the 
leet  touching  the  ground  in  a  sitting  or  half-sitting  posture,  and 

s2 
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even  witli  the  knees  bent  and  raised  above  the  ground,  or  in  such 

postures  that  death  must  have  been  caused  by  leaning  forcibly  for- 
ward aad  so  compressing  the  windpipe.* 

As  in  most  of  these  cases  the  cord  would  not  be  drawn  by  the 

weight  of  the  body  into  the  usual  oblique  position,  such  cases  would 

differ  from  cases  of  strangulation  only  in  the  mark  being  less  dis- 
tinct, and  embracing  a  smaller  portion  of  the  neck. 

The  marks  of  violent  struggles  on  the  clothes  or  person  of  the 

deceased  would  justify  a  suspicion  of  homicide ;  but  as  severe  and 

extensive  injuries  have  been  known  to  be  produced  by  a  suicide, 

and  slighter  injuries  may  take  place  accidentally,  this  criterion  must 
be  used  with  caution. 

We  must  add  that  persons  found  suspended  have  been  previously 

killed  by  strangulation  or  other  violence,  and  by  poison. 

DEATH  BY  STRANGULATION. 

This  mode  of  death  is  rare  compared  with  death  by  hanging. 

It  accounts  for  about  50  deaths  a  year,  of  which  37  are  males  and 

13  females.  Half  these  deaths  are  suicidal ;  of  which  20  occur  in 

males  and  5  in  females.  Homicide  by  strangulation,  though  much 

more  common  than  by  hanging,  is  rare  in  adults,  but  comm
on  m 

'^^Stmnsulation  differs  from  hanging  only  in  the  fact  that  the 

body  is  not  suspended  ;  but  some  cases  of  suicidal  
hanging  in 

which  the  body  touches  the  ground  woxild  be  rightly  
set  down  to 

'^'stmn^ling  is  usually  effected  by  the  uniform  pressure  of  a 

ligature  rould  the  neck;  but  occasionally  some  
hard  substance  is 

introduced  into  the  folds  of  the  ligature,  and  
placed  over  the 

The'mark  on  the  neck  will  differ  accordingly  in  the  two
  cases, 

beino-  oblique  and  high  up  in  death  by  hanging,
  circular  and  low 

•  dowS  in  death  by  strangulation.  From  this  rule,
  however,  we 

mZ  except  those  cascs^f  hanging  in  whi
ch  the  cord  is  firmly 

fixed  and  those  in  which  the  body  touches  th
e  ground  ;  and  those 

rai^  cases  o  strangulation  in  which  it  h
appens  that  the  hgature 

rfixed  somewhat  obliquely.  The  mark 
 m  hangmg,  therefore, 

may  hapi  eTto  be  circular,  and  that  i
n  strangulation  more  or  less 

^wfnuP^  A  foreign  body  in  the  folds  of  th
e  ligature  would  be 

Sated  ty  Se  'greater'size  and  distinc
tness  of  the  bruise  over 

^^InothKfference  between  the  two  modes,  of
  death  is  that  in 

.t,tnSSSion  much  more  force  is  used, 
 rendering  the  mark  on  the stiangulation  mucJi  subjacent  parts  greater. 

^:S^ltS^^^^^^^^^
-}f^  strangulation,  for  the 

murderer  generally  uses  unne
cessary  violence. 

„c  ;n  wliioh  the  bodies  of  suicides  were  found  pl
aced  iu 

.  Agrca  n..uyca.cB  m  by  cugraviugs,  in  au  ,nterest>ug 

Iftho  fifth"  olie'f  tL  '  Annalo
s  d'HygK^ue.' 
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Freciuently,  also,  there  are  wounds  and  bruises 
 of  other  parts 

of  the  body  indicative  of  straggling;  and  to  the 
 same  cause  are 

to  be  attributed  certain  appearances  described  b
y  iardieu  as 

occurring  in  strangulation  more  frequently  than  in  a
ny  other  form 

of  asphyxia.  These  are  punctated  ecchyraoses  on  the 
 conjunctiva, 

face,  neck,  and  upper  part  of  the  chest ;  and  interstit
ial  emphysema 

due  to  rupture  of  some  of  the  superhcial  air-cel  s  of  the
  lungs. 

Sometimes  also  apoplectic  extravasations  are  found  on  the
  surface 

of  the  lungs  of  much  larger  extent  than  the  capillary  ecohymos
es 

which  occur  more  particularly  in  simple  suffocation. 

The  same  questions  arise  in  respect  of  strangulation  as  ot 

hanging — viz. : 
1.  Was  death  caused  by  strangulation? 

2.  Was  the  strangulation  accidental,  suicidal,  or 
homicidal? 

1.  Was  death  caused  by  strangulation  ?— A  cord  apphed 

a  few  hours  after  death  would  not  produce  so  much  bruise  as  would 

result  from  its  application  during  life;  and  the  turgescence  of  the 

face  and  characteristic  post-mortem  appearances  would  be  wanting. 

It  is  only,  therefore,  in  suicides,  and  in  the  scarcely  conceivable 

case  of  slight  force  being  used  by  the  murderer,  or  death  taking 

place  suddenly,  from  shock  or  syncope,  that  the  appearances  pro- 
duced by  a  cord  applied  during  life  could  resemble  those  due  to  its 

application  after  death ;  and  the  same  is  true  of  direct  pressure  on 

the  windpipe.  As,  moreover,  hanging  is  known  to  be  a  common 
suicidal  act,  the  murderer  is  not  likely  to  simulate  strangulation  in 
order  to  hide  the  real  mode  of  death.  It  is  much  more  likely  that, 
having  strangled  his  victim,  he  would  attempt  concealment  by 
suspending  the  body  or  placing  it  in  a  position  suggestive  of  suicide. 

In  the  well-known  case  of  Bartholomew  Pourpre,  the  deceased 
was  first  strangled  and  then  suspended,  and  the  mark  of  the  cord 
was  found  at  the  lower  part  of  the  neck,  while  the  teeth  knocked 
in,  and  the  bloody  mouth,  showed  the  violence  that  had  been  used. 

The  murderers  of  Sir  Edmondbury  G-odfrey,  after  strangling  him 
near  Somerset  House  with  a  twisted  handkerchief  very  forcibly 
applied,  hid  the  body  for  a  time,  and  then  carried  it  to  Islington, 
threw  it  into  a  ditch,  passed  his  own  sword  threw  him,  and  laid 
his  gloves  and  other  articles  of  dress  on  the  bank,  so  as  to  create  a 
belief  that  he  had  committed  suicide.  The  absence  of  blood  from 

the  wound,  though  the  sword  had  passed  through  the  heart,  excited 
suspicion,  which  was  fully  confirmed  by  the  discovery  of  a  bruise, 
an  inch  broad,  extending  round  the  neck,  and  a  fracture  of  the  cer- 

vical vertebrte,  which  rendered  the  neck  so  flexible  that  it  could  be 
turned  from  one  shoulder  to  the  other.  The  face,  which  during  life 
was  remarkably  pale,  was  livid  and  suffused,  and  the  eyes  bloodshot. 

2.  Accident,  suicide,  or  homicide? — That  strangulation, 
like  hanging,  may  be  accidental,  is  proved  by  the  following  cases : — 

An  ingenious  young  man  having  nearly  lost  the  use  of  his  arms, 
used  to  move  a  heavy  weight  by  a  cord  passed  round  his  neck. 
One  morning,  soon  after  he  went  to  his  room,  his  sister  found  him 
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sitting  m  a  chair  quite  dead,  with  the  cord  twisted  round  the  ueck. 
Ihe  deceased  must  have  tried  to  move  the  weight  in  the  usual  way 
but  it  had  shpped  behind,  and  so  strangled  him.  (Smith.) 
In  July  1839,  Elizabeth  Kenchan,'  an  extremely  dissipated drunken,  and  disorderly  woman,  went  to  bed  intoxicated,  with  her 

bonnet  on,  and  m  the  morning  was  found  strangled  in  its  strings. She  had  fallen  out  of  bed,  her  bonnet  became  fixed  between  the 
bedstead  and  the  wall,  and  she,  being  too  drunk  to  loosen  the 
strings,  was  strangled. 

In  a  few  cases,  then,  death  by  strangulation  has  been  accidental ; 
but  if  death  did  not  take  place  in  this  way,  the  question  is  narrowed to  the  alternative  of 

Suicide  or  homicide. — Strangulation  appears  to  be  a  suicidal 
act  in  about  half  the  recorded  cases.  As  it  is  hard  for  a  man  to 
strangle  himself  by  the  pressure  of  his  own  hands,  even  if  aided 
by  a  ligature,  he  resorts  to  twisting.  In  one  case  (Orfila)  two 
cravats  were  twisted  several  times  round  the  neck;  in  another 
(Dunlop)  a  Malay  used  a  small  stick  for  the  purpose;  in  a  third 
case  the  handle  of  a  pot  was  used.  In  the  year  1838  a  Mr.  Watson, 
aged  88,  strangled  himself  by  placing  a  poker  through  the  tie  of  his 
neckerchief  and  turning  it  round  and  round. 

Strangulation  by  pressure  of  the  hand  on  the  trachea  (throttling) 
may  be  safely  assumed  to  be  homicidal.  A  robust  man  seized 
another  by  the  cravat,  and  pressed  him  firmly  against  a  wall  till  he 
was  dead.  The  face  was  found  livid  and  swollen,  and  the  features 
distorted ;  and  there  was  considerable  discoloration  and  depression 
at  the  seat  of  pressure.  There  were  witnesses  to  the  act,  and  the 
man  was  proved  to  be  insane.  (Case  at  the  Chester  Assizes,  April 
1835.) 

An  unsuccessful  attempt  to  attribute  death  to  accidental  thrott- 
ling was  made  in  1763,  in  the  case  of  Beddingfield.  He  was  found 

dead  in  his  bedroom,  lying  on  his  face  on  the  fioor,  with  one  hand 
round  his  neck,  and  his  wife  and  man-servant  were  charged  with 
the  murder.  The  medical  testimony  was  very  unsatisfactory,  as  no 
dissection  had  taken  place,  but  it  was  proved  that  there  were  marks 
on  the  neck  resembling  those  of  fingers.  One  surgeon  said  there 
were  marks  of  a  thumb  and  tliree,  fingers ;  the  other  of  a  thumb  and 

fotir  fingers ;  while  another  witness  saw  only  tiro,  "which  looked  as 
if  the  blood  was  set  in  the  skin."  One  of  the  criminals  after  con- 

demnation confessed  that  he  had  seized  Beddin^field's  throat  with 
his  left  hand  as  he  lay  asleep,  and  that,  though  he  struggled 
violently  and  made  some  noise,  he  soon  accomplished  his  purpose. 

The  appearances  caused  by  throttling,  when  great  resistance  is 
ofiiered,  may  be  inferred  from  the  evidence  of  Mr.  W.  Wilson  in 
the  case  of  Hector  M'Donald,  convicted  of  the  murder  of  his  wife 
at  Inveraray,  April  1857.  There  was  an  abrasion  on  each  side  of 

the  windpipe,  five  abrasions  on  the  left,  and  three  on  the  right 
arm  ;  and  the  skin  on  the  front  and  sides  of  the  neck  and  on  the 

upper  part  of  the  chest  was  blackened.  On  the  throat  were  the 
marks  of  a  thumb  and  three  fingers.    It  was  inferred  that  the 
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throat  had  beea  grasped  by  the  left  hand,  of  which  the  wrist  was 

ijrossed  upon  the  chest,  and  that  the  right  hand  had  grasped  the 

left  arm  of  the  victim.  The  internal  appearances  were  highly 

characteristic  of  death  by  asphyxia.  The  substance  and  mem- 
branes of  the  brain  were  injected ;  the  lungs  and  right  side  ot  the 

heart  contained  a  quantity  of  dark  fluid  blood  ;  the  left  was  nearly 

empty.    All  the  internal  viscera  were  healthy. 

The  following  is  a  case  of  homicidal  strangulation  by  a  foreign 

body  introduced  into  the  ligature  :— Dr.  Clench,  a  London  physi- 
cian, was  called  out  of  bed  by  two  men  on  the  niglit  of  the  4th  of 

January  1692,  to  visit  a  sick  friend.  He  entered  a  hackney  coach 

with  them,  and  was  driven  about  several  streets  in  the  city  for  an 
hour  and  a  quarter.  The  men  then  left  the  coach  and  sent  the 
driver  on  an  errand.  When  he  returned  he  found  Dr.  Clench 

sitting  on  the  bottom  of  the  coach,  with  his  head  on  the  cushion  of 
the  front  seat.  Thinking  him  in  liquor,  he  shook  him,  but  obtained 
no  answer.  He  then  called  the  watch,  and  they  found  him 

strangled  by  a  coal  wrapped  in  a  handkerchief,  and  applied  directly 
over  the  windpipe.  The  coachman  had  heard  no  noise  while 
driving  the  carriage. 

DEATH  BY  SUFFOCATION. 

Under  this  head  are  comprised  all  cases  of  asphyxia  not  pro- 
duced by  direct  pressure  on  the  windpipe,  with  the  exception  of 

drowning,  which  has  already  been  treated  separately. 
In  the  year  1881, 1822  deaths  by  suffocation  occurred,  of  which 

1000  were  in  males,  and  822  in  females.  In  this  number  are  com- 
prised a  large  number  of  infants  (1209)  killed  by  overlying  or 

suffocated  by  bed-clothes,  and  others  suffocated  by  their  food  or 
by  gases,  chiefly  charcoal  vapours. 

Suffocation  may  take  place  in  many  ways. 
1.  The  mouth  and  nostrils  may  be  stopped  accidentally 

or  by  force.  A  person  in  a  state  of  helplessness,  from  whatever 
cause,  may  fall  on  the  face,  and  be  suffocated  by  water  or  loose 
earth;  aud  new-born  children  by  the  discharges,  by  the  bed- 

clothes, or  by  being  overlaid.  Suffocation  by  such  forms  of  pres- 
sure is  also  a  homicidal  act. 

2.  Mechanical  pressure  on  the  chest. — This  may  be  acci- 
dental, through  the  fall  of  earth  or  rubbish;  or  homicidal,  the 

murderer  pressing  with  his  whole  weight  on  the  body,  and  at  the 
same  time  compressing  the  windpipe  with  the  hand,  or  pressing  on 
the  chest  and  closing  the  mouth  and  nostrils.  Suffocation  by 
pressure  on  the  chest  constituted  part  of  the  peine  forte  et  dure  of 
our  ancient  law.  A  risk  of  accidental  suffocation  by  compression 
of  the  chest  has  been  incurred  in  taking  casts  with  plaster  of  Paris. 

On  the  14th  of  June  1837  twenty-three  persons  lost  their  lives 
in  a  crowd  in  the  Champs  de  Mars,  some  deaths  being  due  to 
suffocation,  others  to  severe  injury  to  the  chest. 

y.  Closure  of  the  glottis.— This  also  may  be  accidental,  as  ia 
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siilfocation  by  food.  When  this  happens  in  adults  they  are  usually 
intoxicated,  or  m  a  fit.  Thus  Paris  and  Fonblanque  quote  the 
case  ol  a  patient  who  died  in  an  epileptic  lit  after  a  heavy  meal  of 
pork,  and  the  trachea  contained  a  quantity  of  matter  resembling the  pork  on  which  he  had  recently  dined.  This  form  of  suffocation  is 
not  an  uncommon  termination  of  the  general  paralysis  of  the  insane. 

Accidental  suffocation  by  small  objects  finding  their  way  into 
the  windpipe  is  not  uncommon.  The  death  of  Anacreon,  attributed 
to  a  grape-seed  ;  that  of  Gilbert  the  poet  to  a  piece  of  mutton ;  a 
case  in  which  a  piece  of  potato-peel  was  found  impacted  in  the 
nma  glottidis,  are  cases  in  point.  Of  suffocation  by  irritating 
substances  we  have  examples  in  a  case  of  swallowing  a  bee  in  some 
honey ;  and  another  from  slaked  lime  getting  into  the  larynx. 
Small  morbid  growths,  and  the  products  of  inflammation,  have 
often  sufficed  to  close  this  narrow  passage. 

Suffocation  has  also  been  often  threatened  and  sometimes 
brought  about  by  bodies  impacted  in  the  upper  part  of  the  gullet. 
Slaves,  both,  in  ancient  and  modern  times,  are  alleged  to  have 
swallowed  their  tongues.  Some  articles  of  dress,  such  as  a  hand- 

kerchief, have  been  swallowed  ;  and  one  determined  suicide  caused 
a_  fatal  htemorrhage  by  swallowing  a  cork  bristling  with  sharp 
pins.    The  preparation  is  in  the  museum  of  King's  College. 

Suicidal  suffocation  by  the  vapours  of  charcoal  are  not  common 
in  England,  but  very  frequent  in  France. 

Suffocation  is  not  often  a  homicidal  act,  at  least  in  young  and 
vigorous  adults,  for  the  force  required  is  such  as  to  reveal  the 
cause  of  death  by  external  marks  and  internal  appearances ;  but 
when  the  body  is  very  weak  from  any  cause,  as  in  the  new-born 
infant,  the  old  man,  or  the  intoxicated,  suffocation  is  not  difficult 
to  effect,  and  if  not  attended  by  great  violence,  might  not  betray 
itself  by  external  or  internal  marks. 

The  post-mortem  appearances  present  in  well-marked  cases 
of  death  by  suffocation  are  those  of  asphyxia.  In  the  twenty- 
three  persons  suffocated  in  the  crowd  in  the  Champs  de  Mars, 
M.  Ollivier  found  without  exception  the  skin  of  the  face  and  neck 
of  a  uniform  violet  tint,  spotted  with  blackish  ecchymoses.  In 
nine,  the  eyes  were  bloodshot ;  in  four,  a  bloody  froth  ran  from 
the  mouth  and  nostrils ;  in  four,  blood  flowed  from  the  nostrils, 
in  three,  from  the  ears  ;  seven  had  fractures  of  the  ribs ;  and  two 
(females)  fracture  of  the  sternum.  In  sixteen  bodies  that  were 
oj)ened  the  blood  was  black  and  fluid,  and  filled  all  the  large  veins 
at  the  right  side  of  the  heart.  The  pulmonary  tissue  was  mostly 
reddish-brown,  and  in  three-quarters  of  each  lung,  posteriorly, 
there  was  a  considerable  accumulation  of  black  and  liquid  blood ; 

but  there  was  no  ecchymosis,  either  on  the  surface  or  in  the  sub- 
stance of  the  lungs,  except  in  one  case.  In  all  the  cases  in  which 

the  eyes  were  bloodshot,  and  in  those  in  which  blood  flowed  from 

the  ears,  the  vessels  of  the  pia  mater  and  substance  of  the  brain 
were  gorged. 
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State  of  the  lungs.— In  death  by  suffocation,  esiDecially  in 

infants,  the  lungs  are  frequently  congested;  in  other  cases  they 

are  pale  or  congested  only  posteriorly.  Emphysema  and  puncti- form  ecchymoses  are  common  appearances. 
In  most  cases  the  surface  of  the  lungs,  instead  of  being  smooth, 

is  uneven  or  tuberculated,  from  partial  vesicular  or  interstitial 

emphysema.  A  section  into  one  of  these  patches  shows  that  the 
parenchyma  of  the  lung  is  affected. 

The  punetiform  ecchymoses  (Tardien's  spots)  are  found 
most  commonly  in  children  who  have  died  of  suffocation,  but  they 

may  also  occur  in  adults.  'They  are  minute  spots  on  the  pleura 
(visceral  and  costal),  not  confined  to  the  surface  of  the  lungs,  for 
they  may  be  observed  on  the  thymus,  the  aorta,  the  heart,  or 
the  diaphragm  ;  also  on  the  surface  of  the  abdominal  viscera,  and 
on  the  inner  surface  of  the  scalp.  The  surface  of  the  lung  looks 
as  if  it  had  been  sprinkled  with  minute  drops  of  a  dark  purple 
fluid.  They  are  due  to  the  rupture  of  the  over-distended  capil- 

laries, and  occur,  according  to  Liikomsky,  when  the  general  blood- 
pressure  is  greatly  increased  by  continued  efforts  to  expire. 
Tardieu  thought  that  they  were  diagnostic  of  death  by  suffoca- 

tion as  distinguished  from  other  modes  of  death  by  asphyxia ;  but 
this  opinion  lacks  confirmation,  for  they  occur  whenever  a  similar 
relation  between  the  respiratory  movements  and  the  blood-pressure 
exists,  and  have  been  found  in  hanging,  drowning,  and  suffocation, 
and  in  death  from  cerebral  injuries.  It  seems,  however,  to  be 
generally  admitted  that  they  occur  most  commonly  in  children 
killed  by  suffocation;  and  Ogston*  is  of  opinion  that  their  occur- 

rence on  the  thymus,  in  clu.sters  rather  than  singly,  is  strongly  in 
favour  of  death  by  suffocation.  They  occur  in  the  foetus,  from 
interruption  of  the  placental  circulation;  and  they  are  common 
in  the  lungs  of  new-born  infants  (see  fig.  20,  p.  94).  They  indi- 

cate death  from  asphyxia,  but  not  the  way  in  which  it  was  brought 
about. 

The  slight  injuries  caused  by  the  suffocation  of  helpless  people 
led  to  the  selection  of  this  mode  of  death  by  the  persons  engaged 

in  the  supply  of  bodies  to  the  anatomical'  schools  prior  to  the passing  of  the  Anatomy  Act.  Burke,  with  his  female  accomplice, 
Macdougall,  was  tried  at  Edinburgh  in  1828,  and  Bishop,  with 
Williams  and  May,  in  London,  in  1831. 

Burke  killed  Margery  Campbell  by  sitting  on  her  body,  covering 
the  mouth  and  nostrils  with  one  hand,  and  applying  the  other forcibly  under  the  chin. 

Fifty-nine  hours  after  death,  the  eyes  were  closed ;  the  features 
composed,  as  in  deep  sleep,  red  and  somewhat  swollen ;  the  Hps 
of  a  dark  colour ;  and  the  eyes  bloodshot.  There  was  a  little  fluid 
blood  on  the  left  cheek,  apparently  from  the  nostrils  ;  the  tono-ue 
was  not  protruded  or  torn,  but  there  was  a  slight  laceration  on 

*  'Lect.  on  Med.  Jiu-isp.,'  p.  554. 
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the  iuside  of  the  upper  lip  opposite  the  left  eye-tooth;  the  cuticle 
under  the  chin  was  much  ruffled,  and  the  surface  of  the  true  skiu, 
when  laid  bare,  was  dry  and  brown ;  but  there  was  no  bruise.  The 
integuments,  except  on  the  face,  were  perfectly  free  from  lividity. 
The  joints  were  flaccid.  There  was  no  effusion  of  blood  or  lacera- 

tion of  the  parts  round  the  windpipe,  and  no  iujury  of  the  carti- 
lages, but  the  OS  hyoides  and  thyroid  cartilage  were  further  apart 

than  usual.  The  following  were  the  internal  appearances  :  The 
membrane  of  the  windpipe  healthy,  with  here  and  there  some 
tough  mucus,  not  frothy,  and  a  few  bloody  points  between  it  and 
the  membrane.  The  thoracic  organs  perfectly  natural ;  the  luugs 
remarkably  so.  The  blood  throughout  the  body  black  and  fluid, 
and  accumulated  in  the  large  veins,  and  in  the  right  cavities  of  the 
heart.  The  abdominal  viscera,  with  the  exception  of  incipient 
disease  of  the  liver,  healthy.  The  brain  also  was  quite  healthy, 

and  somewhat  more  tui'gescent  than  usual ;  and  there  were  three 
extravasations  of  blood  in  the  scalp,  but  without  corresponding 
external  bruise.  There  were  some  marks  of  violence  on  the  limbs, 
considerable  effusions  of  blood  among  the  muscles  of  the  neck, 
back,  and  loins,  and  on  the  sheath  of  the  spinal  cord.  The  poste- 

rior ligaments  connecting  the  third  and  fourth  cervical  vertebrae 
were  torn.  A  "handful"  of  clotted  blood  was  found  near  the body. 

In  Carlo  Ferrari,  the  victim  of  Bishop,  the  appearances  from 
which  suffocation  might  have  been  inferred  were  even  less  strongly 
marked.  The  face,  it  is  true,  was  swollen  and  congested ;  the  eyes 
bloodshot,  and  the  lips  tumid  ;  but  the  lungs  were  quite  healthy 
and  not  congested,  the  heart  contracted,  and  all  its  cavities  quite 
empty.  But  these  exceptional  appearances  were  explained  by  the 
fact  that  the  murderers,  after  stupefying  their  victim  with  liquor, 
lowered  his  body  into  a  well,  head  downwards,  keeping  the  mouth 
below  the  water.  In  this  case,  too,  there  was  some  extra vasated 

blood  under  the  scalp,  among  the  muscles  of  the  neck,  and  on  the 

spinal  cord.  The  fresh  state  of  the  body,  the  appearance  of  the 
countenance,  and  a  wound  on  the  left  temple,  combined  to  excite 

suspicion,  and  led  to  the  committal  and  conviction  of  the 
murderers.  ir 

In  both  these  cases  death  was  certamly  caused  by  suffocation, 

and  yet  the  appearance  of  the  bodies  was  not  such  as  to  lead  at 

once  to  the  conclusion  that  death  had  happened  in  this  way.  The 

medical  examiners  in  both  cases  were  inclined  to  ascribe  the  deaths 

to  the  injury  done  to  the  spine,  which  was  afterwards  proved  to 

have  been  occasioned  after  death  by  the  forcible  doubhug  up  of 

the  bodies  in  packing  them. 

In  allusion  to  the  opinion  that  the  signs  of  suitocation  are  so 

strono-ly  marked  as  of  themselves  to  arrest  attention,  Christison, 

speaking  of  the  woman  Campbell,  says  that  "  no  person  of  s
kill, 

who  had  been  told  that  murder  was  probable,  but  the  manner  
ot 

death  unknown,  could  have  failed  to  remark  signs  that  wo
uld  raise 
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a  suspicion  of  suffocation.  But  if  be  had  not  known  that  sus- 
picions were  entertained,  he  might  have  inspected  the  body  even 

minutely,  and  yet  neglected  the  signs  in  qnestion.  Every  one 
conversant  with  pathological  anatomy  must  be  familiar  with 

similar  appearances  as  arising  from  various  natural  diseases  ;  and 
they  were  present  in  the  body  of  a  man  who  died  of  dysentery, 
the  "  vascularity  of  the  conjunctivaa  and  the  contusions  on  the 
legs  "  being  "  the  only  difference."  * 

*  Cases  aud  Observations  in  Medical  Jurisprudence :  'Ed.  Med.  and  Surg. 
Journal,'  vol.  xxxi.  p.  243,  1829. 



CHAPTER  III. 

WOUNDS  AND  MECHANICAL  INJUBIES. 

This  chapter  treats  all  iajuries  inflicted  by  mechanical  means, 
except  the  several  forms  of  death  by  suffocation  examined  in  the 
previous  chapter,  and  injuries  by  fire  and  by  lightning,  reserved 
for  separate  examination  in  Chapter  VI. 

All  injuries,  therefore,  which  one  man  inflicts  on  another, 

whether  b}'  cutting  or  bruising  instruments,  by  his  own  person,  or 
by  forcing  him  against  an  obstacle,  will  have  to  be  considered 
under  this  head.  For  the  punishment  of  all  such  injuries  when 
maliciously  inflicted,  the  statute  law  makes  provision,  no  less  than 
for  stabbing,  cutting,  shooting,  drowning,  strangling,  and  suflio- 
cating,  by  the  insertion  of  the  words  "  or  shall  .by  any  means 
whatsoever  wound  or  cause  any  grievous  bodily  harm  to  any 

person  "  and  "  by  any  means  other  than  those  specified,"  &c.,  and 
"  with  or  without  any  weapon  or  instrument,"  &c.  (§§  11, 15,  and 
20  of  24  and  25  Vict.  cap.  c.) 

In  examining  this  large  subject  the  following  arrangement  will 
be  adopted.  The  several  kinds  of  mechanical  injury  will  be 
separately  considered ;  then  the  questions  common  to_  all  such 
injuries  ;  then  the  way  in  which  they  affect  the  more  important 
organs  of  the  body. 

Three  kinds  of  mechanical  injury  will  have  to  be  examined  in 

turn  :  wounds  as  commonly  understood,  gunshot  wounds,  and 

mechanical  injuries  not  usually  designated  as  "  wounds." 
The  old  surgical  definition  of  a  wound  *  makos  it  to  consist  in 

a  solution  of  continuity.  Mechanical  injuries,  therefore, 

may  be  conveniently  divided  into  such  as  are  withiout  solution 
of  continuity  and  such  as  are  with  solution  of  continuity. 
The  first  includes  contusions,  concussions,  siviph  fractures, 

dislocations,  and  sprcims.  The  second  comprises  incisions,  punc- 

tures,  and  lacerations,  compound  fractures,  and  gun-shot  tvmmds. 

Each  class  of  injuries,  whatever  the  parts  affected,  has  some 

points  common  to  all  the  forms  of  violence  included  in  the  class. 

*  "  A  wound  is  a  solution  of  continuity  iu  any  part  of  the  body  suddenly 

made  by  anything  that  cuts  or  tears,  with  a  division  of  the  skin."  " By  tbt; 
word'skin  1  understand  not  only  the  external  cutis,  but  also  the  inward  ni.-"i- 
branes  of  the  gullet,  ventricle,  guts,  bladder,  urethra,  and  womb,  all  of  w 

are  capable  of  wounds  from  sharp  instruments,  either  swallowed  or  thrust 
them,"— Wiseman's  Cliirurgical  Treatises,  book  v.  chap.  i. 



BRUISES. 269 

Tims,  almost  all  iujuries  affecting  tlie  deeper-seated  pa
rts  are 

accompanied  by  external  traces  of  the  force  that  produce
d  them, 

whether  it  caused  a  solution  of  continuity  or  not.  bo  tuat 
 in 

most  cases  we  shall  have  traces  of  the  injury  on  the  stu/ace,  and
 

it  will  therefore  be  necessary  to  examine  minutely  the  subject  ot 

bruises  and  incisions  involving  the  external  parts  of  the  body. 

The  subject  will  be  best  examined  under  the  loUowing  heads  :— 

1  The  characters  of  contused  wounds,  and  of  injuries  unaccom- 

panied by  solution  of  continuity.  The  characters  of  incised  wounds, 

and  of  those  accompanied  by  solution  of  continuity.  3.  The 

characters  of  gun  shot  wounds.  4.  The  questions  common  to  all 

forms  of  mechanical  injury.  5.  "Wounds  as  they  affect  the  several 

important  organs  of  the  body.  6.  The  detection  of  blood-stams  on clothes,  weapons,  &c. 

I.  CONTUSED   WOUNDS,    AND    INJURIES  UNACCOM- 
PANIED  BY  SOLUTION  OF  CONTINUITY. 

A  blow  witb  a  blunt  instrument  causes  an  appearance  on  tie 

suriace  commonly  known  as  a  bruise,  in  scientific  language  an 

ecehymosis.  It  consists  in  a  discoloration  of  the  skin  produced 

by  extravasation  of  blood  into  the  ce]lular_  tissue.  When  this 

happens  in  the  superficial  parts,  and  especially  in  the  lax  and 

yielding  skin,  the  colour  shows  itself  at  once ;  but  when  deeper- 
seated,  days  may  elapse  before  the  skin  becomes  discoloured,  and 
then  it  is  not  blue,  as  in  superficial  parts,  but  of  a  violet,  greeuisb, 

or  yellowish  hue:  nor  is  it  always  immediately  over  the  seat  of 
injury,  the  point  where  the  extravasation  becomes  visible  being 
conditioned  by  the  arrangement  of  the  fascia  and  cellular  tissue 
offering  resistance  in  some  directions  but  not  in  others. 

The  blue  colour  is  not  fully  developed  at  once,  but  continues  to 
deepen  for  five  or  six  hours.  When  blood  ceases  to  flow  from  the 
broken  vessels,  serum  is  effused,  and  inflammation  is  set  up,  and 
thus  the  bruise  is  enlarged.  Its  colour  also  undergoes  a  change, 
passing  from  deep  blue  to  shades  of  green,  yellow,  and  lemon 
colour.  After  a  further  interval,  the  effused  fluids  are  absorbed, 
and  the  colours  first  fade  and  then  wholly  disappear.  If  the 
injury  has  been  severe,  the  inflammation  runs  on  to  suppuration, 
forming  an  abscess  if  deep,  an  iilcer  if  superficial. 

The  change  of  colour  iDCgins  at  the  circumference,  where  the 
effused  fluids  are  scanty,  and  travels  inwards  towards  the  centre, 
where  they  are  abundant,  and  where  the  deep  blue  colour  often 
remains  after  the  rest  of  the  bruise  has  completely  changed  its 
appearance.  In  bruises  of  any  extent,  and  in  parts  that  contain 
much  blood,  coagula  are  formed. 

The  extent  of  the  bruise  and  the  rapidity  of  its  changes  will 
depend  on  the  force  used,  the  size  and  character  of  the  weajDon,  the 
age,  constitution,  and  health  of  the  sufferer,  the  full  or  empty  state 
of  the  vessels,  and  the  tension  or  laxity  of  the  skin.    A  boxer  in 
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training  wonld  scarcely  be  marked  by  a  blow  that  would  disfigure  a 
person  in  ordinary  health ;  and  in  severe  cases  of  scurvy  the  lightest touch  causes  a  bruise  closely  resembling  that  produced  in  healthy persons  by  greater  violence. 

As  the  form  of  a  bruise  is  in  part  determined  by  the  shape  of  the 
weapon,  it  often  furnishes  strong  presumptive  evidence.  The  sub- 

jects of  death  by  hanging,  strangulation,  and  suffocation  have  fur- 
nished good  examples  of  this  correspondence  of  bruises  with  their 

cause,  and  in  one  case  (Starkle,  'Law  of  Evidence')  a  blow  on  the 
face  given  in  self-defence  with  the  key  of  the  house  door,  caused  a 
bruise  which  corresponded  in  shape  to  the  wards  of  the  key,  and served  to  identify  the  man  who  had  committed  the  assault. 
_  The  discoloratious  of  a  bruise  are  not  confined  to  the  cellular 

tissue,  but  involve  the  substance  of  the  true  skin.  Bruises  are  thus 
distinguished  from  cadaveric  lividity.    (See  p.  224.) 

But  even  severe  blows  do  not  produce  marks  of  injury  on  the  sur- 
face when  the  parts  beneath  are  soft  and  yielding.  Thus  blows  on 

the  abdomen  which  rupture  the  viscera  do  not  always  bruise  the  skin, 
though  they  sometimes  cause  the  effusion  of  blood  between  the 
muscles.  On  the  other  hand,  when  severe  injuries  of  hard  parts, 
such  as  fractures  of  bone,  are  unattended  by  a  bruise,  there  is 
a  strong  presumption  against  their  having  been  caused  by  a  blow. 
Can  the  appearance  of  a  bruise  be  produced  after 

death  ? 

This  question  is  answered  by  Ohristisou's  experiments,  from 
which  it  appears  that,  up  to  two  hours  after  death,  and  in  rare 
cases  three  hours  and  a  quarter,  appearances  may  be  produced 
more  or  less  resembling  bruises  inflicted  during  life  ;  blood  is 
effused  into  the  cellular  tissue  on  the  surface  of  the  cutis,  and  even 
into  its  substance ;  and  the  blood  coagulates. 
Distinction  between  bruises  inflicted  during  life  and 

after  death. — lu  certain  cases  this  distinction  is  easy.  If  there 
is  much  swelling,  any  change  of  colour,  or  any  sign  of  inflamma- 

tion, the  bruise  must  have  been  inflicted  during  life. 
If  on  incising  the  bruise  the  effusion  is  found  to  be  considerable 

and  the  clots  large,  there  is  a  strong  presumption  that  it  was 
inflicted  during  life.  So  also  if  the  cutis  is  discoloured  by  blood 
effused  into  its  texture.  This  is  a  valuable  diagnostic  mark,  except 
in  the  case  of  bruises  inflicted  a  few  minutes  after  death,  when, 
judging  from  the  analogy  of  incised  wounds,  we  may  expect  the 
same  appearances. 

As  the  same  effusion  of  blood  which  on  the  surface  constitutes 

a  bruise,  may,  when  it  occurs  in  deeper-seated  parts,  leave  little  or 
no  trace  upon  the  skin,  it  is  important  to  ascertain  whether  such 
deeper  effusions  may  talce  place  after  death  as  well  as  during  life. 
This  question  has  been  answered  in  the  affirmative.  In  the  body  of 

Margery  Campbell,  the  victim  of  Burke  (see  p.  26-5),  there  were 
marks  of  severe  injury  to  the  back,  to  which  Christison  was  at  first 

inclined  to  attribute  her  death  ;  and  semi-flui4  blood  M'as  found 

under  the  trapezius  muscle,  near  the  inferior  angle  of  the  scapula, 
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and  ia  the  cervical,  dovsal,  and  left  lumbar  regions  ;  but  there  was 

no  corresponding  braise  on  the  skin.  The  posterior  ligaments  ot 

the  vertebra;  were  ruptured,  but  there  was  no  fracture.  On  the 

sheath  of  the  spinal  cord,  opposite  the  rupture,  there  was  a  mass  ot 
semi-fluid  black  blood  an  inch  wide,  and  about  the  thickness  ot 

a  penny,  and  from  this  a  thin  layer  of  blood  extended  along  the 

posterior  surface  of  the  sheath  as  far  as  the  lowest  dorsal  vertebra. 

The  spinal  cord  was  not  injured,  nor  was  there  any  blood  under  its 
sheath.  Christison  proved  that  all  these  marks  of  violence  might  be 

produced  seventeen  hours  after  death,  by  bending  the  head  forcibly  on 
the  chest.  In  the  body  of  Carlo  Ferrari,  also,  five  or  six  ounces  of 

coagulated  blood  were  found  among  the  deep-seated  muscles  of  the 
neck,  from  the  occiput  to  the  last  cervical  vertebra;  and  there  was 

a  large  quantity  of  fluid  blood  in  the  upper  and  lower  part  of  the 
spinal  canal,  exterior  to  the  sheath  of  the  cord,  but  no  blood  within 
the  sheath  ;  nor  had  the  vertebrfe,  or  their  ligaments,  or  the  cord 
itself,  sufl:ered  any  injury.  The  confession  of  the  criminals  showed 
that  these  injuries  to  the  spine  were  produced  after  death.  _ 
The  difficulty  of  determining  whether  a  bruise  was  inflicted 

during  life  or  soon  after  death  is  ranch  increased  if  putrefaction 
has  set  in ;  for  it  exaggerates  the  appearance  of  injury,  and  produces 
great  alterations  of  consistence  and  colour;  while  the  pressure  of 
the  gases  evolved  may  cause  copious  outpourings  of  blood  through 
ruptured  vessels.  This  was  well  shown  in  the  body  of  a  man  who 
had  died  of  apoplexy.  The  veins  of  both  arms  had  been  opened, 
but  no  blood  had  flowed  during  life.  After  death,  however,  an 
abundant  hagmorrhage  took  place  from  the  wounded  vessels  (G.). 

In  a  case  which  occurred  at  Paris  (p.  41),  the  eS'usion  of  blood 
caused  by  strangling  was  discovered  as  a  black  mass  twenty  years 
after  death.  But  the  cord  was  round  the  neck,  and  removed  the 
dilBculty  which  might  otherwise  have  existed. 

The  same  observations  apply  to  fractures,  and  in  nearly  the 
same  degree.  A  fracture  produced  soon  after  death,  and  one  pro- 

duced just  before  life  is  extinct,  would  probably  present  very  nearly 
the  same  appearances ;  while  a  fracture  caused  some  time  before 
death  would  be  readily  distinguished  by  the  inflammation  set  up about  it. 

Fractures  may  be  detected  long  after  death  :  in  the  body  of 
Clarke,  the  victim  of  Eugene  Aram,  the  indented  fracture  of  the 
temporal  bone  after  the  lapse  of  thirteen  years. 

II.  INCISED  WOUNDS,  AND  WOUNDS  ACCOMPANIED 
BY  A  SOLUTION  OF  CONTINUITY. 

Under  this  head  are  comprised  incised,  punctured,  and  lacerated 
wounds  ;  gunshot  wounds  being  treated  separately. 

The  immediate  obvious  consequences  of  wounds  with  solution  of 
continuity  are  htemorrhage  and  retraction  of  their  edges;  the 
remote  effects  those  of  inflammation  and  its  sequekc.  In°a  recent incised  wound,  inflicted  during  life,  there  is  copious  ha3inorrhafre, 
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the  cellular  tissue  is  filled  with  blood,  there  are  coagula  between 
the  hps  of  the  wound,  and  the  edges  are  everted.  After  from 
eighteen  to  twenty-four  hours  there  are  the  signs  of  infiammation— 
increased  redness,  swelling,  and  effusion  of  coagulable  lymph. 

As  a  rule,  incised  wounds,  whether  caused  by  cutting  or  slashing, 
are  fusiform  in  shape,  owing  to  the  retraction  of  the  tissues  in  the 
middle,  and  especially  so  when  muscular  fibres  have  been  divided 
transversely.  Incised  wounds  usually  commence  abruptly  and 
terminate  gradually  or  tail  off;  sometimes,  especially  in  cut- 

throat, the  wound  ends  in  two  or  more  points,  thus  indicating  the 
direction  in  which  the  instrument  was  drawn. 

Incised  wounds  do  not  correspond  in  shape  to  the  weapon  which 
inflicted  them,  the  wound  being  broader  than  the  cutting  edge. 

A  close  resemblance  to  an  incised  wound  may  be  caused  by  a 
blunt  instrument  or  by  a  fall,  in  firm  resisting  parts  ;  as,  for  in- 

stance, on  the  integument  covering  the  skull. 
Copious  haemorrhage  affords  a  strong  presumption  in  favoiir  of 

a  wound  having  been  inflicted  during  life,  especially  if  the  body 
is  fresh.  Scanty  hasmorrhage,  or  the  entire  absence  of  it,  as  in 
the  case  of  Sir  Edmondbury  Godfrey  (p.  261),  supplies  an  equally 
strong  reason  for  attributing  death  to  some  other  cause.  But 
lacerated  and  severe  gun-shot  wounds  form  an  exception  to  this 

rule.  In  the  case  recorded  by  Cheselden,  of  a  man's  arm  torn  off 
by  a  windmill,  and  in  one  reported  by  Mr.  Bransby  Cooper,  there 
was  scarcely  any  haemorrhage.  On  the  other  hand,  very  consider- 

able haemorrhage  may  take  place  after  death,  and  especially  when 
putrefaction  is  set  up,  if  any  large  vein  happens  to  be  wounded. 

In  the  case  of  incised  as  of  contused  wounds,  it  is  important  to 
determine  whether  the  appearances  found  in  wounds  inflicted 
during  life  may  be  produced  after  death. 

Characters  of  wounds  produced  after  death. — The  ex- 
periments of  Orfila  on  the  dog  have  shown  that  the  appearances 

pi-oper  to  incised  wounds  inflicted  during  life  may  be  produced 
immediately  after  death ;  and  the  experiments  of  Dr.  Taylor,  made 
on  limbs  recently  amputated,  show  to  what  degree  the  resemblance 
may  be  carried. 
When  the  incision  was  made  two  minutes  after  the  removal,  there 

was  immediate  considerable  retraction  of  the  skin,  protrusion  of  the 

adipose  substance,  and  scanty  flow  of  blood ;  and  after  twenty-four 
hours  the  edges  were  found  red,  bloody,  and  everted ;  the  skin  some- 

what flaccid ;  a  small  quantity  of  blood  escaped  on  separating  the 

edges ;  no  coagula  adhered  to  the  muscles  ;  but  at  the  bottom  of 
the  wound  were  several  loose  coagula. 

After  an  iuterval  of  ten  minutes  a  second  experiment  was  per- 

formed. The  edges  of  the  wound  were  slightly  everted ;  scarcely 

any  blood  escaped;  and  twenty-four  hours  afterwards  the  edges 

were  pale  and  perfectly  collapsed,  and  at  the  bottom  of  the  wound 
were  found  a  few  coagula. 

When  the  wound  was  not  made  till  two  or  three  hours  had 

elapsed,  a  small  quantity  of  liquid  blood  was  effused,  and  no  clots 
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were  found.  The  edges  of  an  incised  wound  made  twenty-four 
hours  after  death  were  yielding,  inelastic,  in  close  approximation, 
and  free  from  coagula. 
Lacerated  wounds  combine  the  characters  of  incised  and  con- 

tused wounds,  being  attended  with  less  ha>morrhage  than  the 
former,  and  less  discoloration  than  the  latter.  The  edges  are 
generally  torn,  but,  as  above  stated,  though  caused  by  blunt 
instruments  or  falls,  they  may  be  sharp  aud  defined.  They  seldom 
correspond  in  shape  with  the  cause.  The  distinction  between  such 
wounds  intlicted  during  life  and  after  death  is  less  easily  made. 
Punctured  wounds  are  intermediate  between  incised  and  lace- 

rated wounds,  resembling  the  former  when  inflicted  with  a  sharp 
instrument,  and  being  often  accompanied  by  profuse  hajmorrhage ; 
but  when  made  with  a  blunt  object,  being  more  like  lacerated 

wounds,  and  causing  little  loss  of  blood.  The  foi'm  depends  on  the 
shape  of  the  weapon  and  the  direction  of  the  blow.  They  are  gene- 

rally smaller  than  the  weapon.  They  resemble  incised  wounds  if 
the  weapon  is  a  broad,  two-edged  blade.  Wounds,  when  made  by 
a  perpendicular  stroke,  correspond  to  the  breadth  of  the  weapon, 
but  a  blow  struck  obliquely  produces  a  longer  wound.  Weapons 
with  a  thick  back  and  sharp  edge  cause  wounds  of  a  corresponding 
shape.  Triangular  weapons,  such  as  bayonets,  cause  triangular 
wounds. 

It  must  be  remembered,  however,  that  the  same  weapon  may 
produce  differently  shaped  wounds  on  different  parts,  according  to 
the  tissue  penetrated  and  the  amount  of  retraction  which  ensues. 
Sword  wounds  traversing  the  body  have  a  large  depressed  orifice 

of  entrance,  and  a  small  raised  orifice  of  exit;  but  this  condition 
may  be  reversed  when  the  weapon  is  drawn  out,  especially  if  it  is 
rough  from  rust  or  otherwise. 

The  chief  danger  of  punctured  wounds  is  from  injury  to  internal 
organs  or  penetration  of  internal  closed  cavities,  such  as  the  pleura. 

III.  GTTN-SHOT  WOtTNDS. 

These  may  be  defined  as  contused  or  lacarated  wounds:  con- 
tused when  the  projectile  does  not  penetrate,  lacerated  when  it 

enters  or  traverses  the  body.  When  penetrating  thoy  are  accom- 
panied by  loss  of  substance,  and  partake  of  the  character  of  deep punctured  wounds.  Their  gravity  is  proportionate  to  the  reo-ion 

of  the  body  struck  or  traversed,  to  the  structures  injured,  and  to 
the  size,  form,  nature,  density,  and  velocity  of  the  projectile',  as  well as  to  the  serious  consequences  of  inflammation  they  induce,  and  to the  introduction  of  foreign  holies— e.g.,  the  projectile  itself  and portions  01  clothing. 
A  distinction  must  be  drawn  between  wounds  caused  bv  bullets and  those  by  small  shot. 
The  modern  rifle  bullet  is  conical,  either  at  the  apex  alone  or ovoid,  as  in  the  needle-gun  :  it  differs  from  the  old  round  bullet  in 

Its  greater  initial  velocity  and  penetrating  power;  the  resulting 
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■wound  being  therefore  more  serious.  A  bullet  may  strike  the 
body  tangentially,  causing  a  contusion,  grooving  the  skin  and 
subcutaneous  tissue,  or  passing  beneath  the  skin  for  a  greater  or 
less  distance,  causing  the  so-called  seton-wound.  In  the  majority  of 
cases  it  traverses  a  portion  of  the  body — a  limb,  or  a  part  of  the 
trunk.  In  its  course  it  may  wound  only  the  soft  parts  or  the  great 

vessels,  causing  heemorrhage;  it  may  injure  nerves,  or  greatly  com- 
minute and  fissure  bones.  If  a  bone  be  struck  by  a  bullet  at  full 

speed,  a  round  opening,  with  well-defined  margins,  is  punched  in  it, 
while  spreading  from  the  opening  are  fissures ;  in  other  cases,  with 

less  velocity,  the  bone  may  be  partially  fractured,  indented,  fissured, 
or  simply  contused. 

In  the  soft  parts  the  entrance  wound  is  sharply  defined  and 
smaller  in  area  than  the  bullet,  the  edges  being  contused,  inverted, 

and  depressed.  The  exit  wound  is  irregular,  with  everted  margms, 

like  an  ordinary  lacerated  wound.  If  the  velocity  be  less,  the 

wounds  are  less  regular  and  larger.  A  similar  difi'erence  between entrance  and  exit  may  be  seen  in  the  clothes. 

The  bullet,  shot,  or  wadding  discharged  from  fire-arms  at  short 

distances  sometimes  lodges  in  the  body,  sometimes  traverses  it. 

When  it  lodges  it  often  furnishes  conclusive  evidence.    The  bullet 
may  have  been  cast 
in  a  mould,  or  the 
wadding  formed  by 

printed  paper  or  other 
material,  in  the  pos- 

session of  the  person 
who  fired  the  shot.  It 

may  even  happen  that 
the  composition  of  the 
bullet,  or  the  mode  of 
making  it,  is  peculiar. 
In  medico-legal  cases, 
therefore,  the  contents 

oE  a  gun-shot  wound 
should  be  carefully  ex- 

amined and  preserved. 

A  gun-shot  track  is 
not  a  cylinder,  the 

opening  in  the  skin 
being  smaller  in  area 
than  that  of  the  bul- 

let ;  in  the  aponeu- 

rosis there  is  often  a  mere  slit.  Bullets  which  lodge 
 in  the  body  are 

often  turned  out  of  their  direct  course  by  c
ontact  with  a  bone,  with 

f  contracting  muscle,  a  tense  fascia,  or  a 
 tendon.  Thus  (to  give 

Ln^nles  from  the  practice  of  Eichard  Wi
seman)  a  bullet  entered 

and  wa  cut  out  from  the  back  of  the  neck
 ;  a  second 

Lrpfl  +h.  outside  of  the  small  of  the  leg,  and 
 was  found  on  the 

S  of  the  th^^^^^^^      the  knee;  and  a  
third  entered  the  outside 

Pielol-Bhot 
wounJ. (suicide).  Large  star-shaped  ontraiice 

Two-thirds  natural  size.  (Hofmaiin.) 
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Entrance  wound  of  a  cliarn- 
ber-revolver,  under  left  nipple- Suicide.  Natural  size.  The  wound 
is  surrounded  by  a  large  zone 
flecked  with  powder  grains.  (Hof- manu.) 

of  the  arm,  and  was  cut  out  below  the  scapula.  In  some  cases  the 
bullet  has  struck  the  head  or  abdomen,  and  after  traversing  the 
half-circumference  of  the  part,  has  been  found  lodged,  or  to  have 
passed  out,  at  the  opposite  point.  Again,  bullets  may  be  split  into 
two  or  more  fragments  by  striking  a 
bone,  and  these  fragments  may  either 
traverse  the  body  or  lodge  in  it.  If  they 
lodge,  they  may  be  found  to  have  taken 
the  same  eccentric  course  as  the  undi- 

vided bullet  in  the  cases  just  cited :  if 
they  traverse,  they  may  occasion  more 
than  one  wound  of  exit  resembling  that 
caused  by  a  single  bullet. 
When  a  bullet  takes  a  direct  course 

through  the  body  (that  is  to  say,  when  it 
is  not  deflected),  the  character  of  the  two 
apertures,  coujoled  with  the  direction  of 
the  line  which  joins  them,  may  serve  to 
indicate  the  posture  of  the  body  when 
the  wound  was  received.  So  also  when, 
after  traversing  a  wooden  paling  or  a 
window,  it  strikes  a  wall  beyond,  the 
line  of  flight  and  spot  from  which  the 
shot  was  fired  may  be  determined. 
A  revolver-bullet  fired  close  to  the 

body  may  produce  an  extensively  lacerated  wound  (as  in  fig.  36), 
or  a  round  aperture  with  a  surrounding  contusion  (fig.  .37),  or  a  slit 
like  the  wound  of  a  knife,  but  with  a  surrounding  ecchymo'sis  (as  in fig.  38).    The  skin  and  clothing  may  be  blackened  or  burnt. 

Small  shot  discharged  close  to  the  body,  and  strikino-  it  at  right 
angles,  may  cause  a  round  clean  ° 
wound  not  easily  distinguished 
from  one  produced  by  a  bullet; 
but  at  the  distance  of  a  foot  or 
more  the  shot  scatter,  and  the 
wound  is  irregular.  At  the  dis- 

tance of  three  feet  the  shot  arc 
so  scattered  that  it  is  not  pos- 

sible to  confound  the  injury  with 

one  caused  by  a  bullet';  the  exit wound  is  very  irregular,  and  is 
sievelike  at  the  margin,  owing  to 
the  separate  exit  of  pellets  of 
shot.  In  these  wounds  some  of 
the  shot  lodge  in  the  body,  and 
when  fired  close,  or  within  a 
short  distance,  there  are  marks 
of  burning  on  the  skin  and  clothing.  Fire-arms  loaded  with  wad- 
aing,  and  fired  close  to  the  body,  or  withiu  a  few  inches  mav 
produce  severe  and  even  fatal  penetrating  wounds,  and  even  at 

Wound  by  revolver  bullet,  simulating  a cut  by  a  sharp  inBtrumcnt.  Natural  size, (flofmann.) 
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the  distance  of  a  foot  may  give  rise  to  extensive  superficial  injuries. 
The  unconsnmed  powder,  when  fire-arms  loaded  only  with  powder 
are  discharged  close  to  the  body,  may  produce  the  same  injuries  as 
small  shot. 

I^rom  what  has  been  said  above  of  the  complicated  nature  of 
gun-shot  wounds,  it  is  obvious  that  they  are  very  dangerous. 
They  may  prove  fatal  immediately,  or  soon,  by  injury  to  a  vital 
organ,  such  as  the  brain  or  heart ;  by  shock  or  luBmorrhage  ;  and, 
after  a  long  interval,  by  secondary  haemorrhage,  by  erysipelas,  by 
tetanus,  or  by  the  inflammation  and  extensive  suppuration  or 
gangrene  following  the  injury  to  the  parts. 

The  same  medico-legal  questions  (such  as  the  more  or  less 
dangerous  character  of  the  wound,  the  effect  of  the  treatment 
adopted,  and  of  the  subsequent  conduct  of  the  wounded  person,  on 
the  issue  of  the  injury,  and  the  amount  of  locomotion  possible 
after  it)  arise  in  gun-shot  as  in  other  wounds. 
The  question  whether  the  wound  was  the  result  of  accident, 

suicide,  or  homicide,  may  also  be  raised  respecting  these,  in 
common  with  other  wounds.  As  a  general  rule,  accidental  wounds, 
whether  inflicted  by  the  wounded  person  in  loading  or  in  the  act  of 
carrying  a  loaded  piece,  or  by  another  person  pointing  at  him  a 

piece  supposed  not  to  be  loaded,  or  walking  or  shooting  in  his  com- 
pany, have  the  characters  of  wounds  caused  by  discharges  near 

the  person  ;  but  these  they  share  with  suicidal  wounds.  Suicidal 
wounds,  however,  have  a  character  which  accidental  wounds  often, 
and  homicidal  wounds  sometimes  lack,  of  being  inflicted  in  front, 

on  the  head  or  region  of  the  heart.  To  this  rule,  however,  some 

suicidal  gun-shot  wounds  form  an  exception,  the  weapon  being 
directed  to  the  back  of  the  head.  As  a  general  rule,  too,  the 

suicide  fires  only  one  shot ;  but  sxiicides  have  been  known_  to  fire 

two  i)istols,  and  even  to  resort  to  fire-arms  after  the  failure  of 
incised  wounds.  In  some  cases  the  siiicide  is  found  in  a  room 

secured  from  within,  with  the  weapon  still  grasped  in  the  hand,  and 

when  the  priming  was  of  powder,  with  the  hand  stained  by  it. 

Some  information  may  be  gained  as  to  the  time  when  the  shot 

was  fired,  though  the  conclusions  *  can  only  be  regarded  as  approxi- 
mate. If  the  interior  of  the  barrel  blackens  the  finger  mtroduced 

into  it,  and  is  free  from  crystals  of  protosulphate  of  iron,  or  rust, 

and  the  solution  has  a  yellowish  colour,  smells  strongly  of  sulphu- 

retted hydrogen,  and  gives  a  black  precipitate  with  acetate  of  lead, 

the  weapon  has  not  been  discharged  more  than  two  hours.  If  the 

colour  of  the  interior  is  less  dark,  but  contains  neither  rust  nor
 

crystals  of  ferrous  sulphate,  but  the  solution  gives  traces  of  sulph
uric 

acid— tested  with  acetate  of  lead  or  chloride  of  barium— th
e  time 

that  has  elapsed  is  more  thau  two  hours,  but  less  than  tw
enty-four 

hours  When  numerous  spots  of  rust  are  visible  in  th
e  interior, 

and  when  the  solution  gives  indications  of  iron— tes
ted  by  ierri- 

cyanide  of  potassium— ai  least  tiventy-four  hours,  possiUy  
six  daxjs, 

♦  Sonnensohein,  '  Gericlitliclie  Ohemie,'  p.  379. 
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have  elapsed.    When  the  rust  is  more  copious,  and  the  solution  no  . 
longer  gives  iron  reautions,  at  least  ten  days,  possibly  fifty  days, 
have  elapsed  since  the  discharge. 

IV.    QT7ESTI0NS    COMMON    TO    ALI,    FORMS  OF 
MECHANICAL  INJURY. 

There  are  three  questions  common  to  all  forms  of  mechanical 

injury:—!.  Was  it  inflicted  during  life?  2.  "Was  it  the cause  of  death  ?  and  3.  Was  it  accidental,  suicidal,  or 
homicidal  ?  The  first  question  has  been  already  examined ;  the 
secoud  and  third  remain  to  be  discussed. 
Was  the  wound  the  cause  of  death  ? — The  answer  to  this 

question  presents  no  difficulty  when  a  man  in  the  enjoyment  o£ 
perfect  health  receives  a  severe  injury,  and  dies  before  sufficient 
tiQie  has  elapsed  for  disease  to  set  in,  or  neglect  or  unskilful  treat- 

ment to  prove  injurious.  But  when  the  interval  is  considerable 
between  the  receipt  of  the  injury  and  the  fatal  event,  such  compli- 

cations may  arise,  aud  make  the  answer  to  the  question  difficult. 
But  the  abnormal  formation  or  unusual  situation  of  the  part 

injured  may  entail  a  fatal  result  from  an  injury  otherwise  harm- 
less. Of  abnormal  formation,  the  case  of  a  boy  caught  robbing  an 

orchard,  whose  death  was  caused  by  a  blow  intended  as  a  simple 
chastisement,  on  a  skull  preternaturally  thin,  is  a  good  illustration  : 
of  abnormal  situation,  that  of  an  inguinal  hernia  injured  by  a  kick, 
or  the  fatal  hsemorrhage  caused  by  a  blow  on  the  loins  over  the 
seat  of  a  kidney  containing  a  jagged  calculus  ;  or  a  large  abscess 
behind  the  ear  ruptured  by  the  same  means. 

To  this  class  of  cases  also  belong  those  sudden  deaths  which 
follow  falls  or  blows  too  slight  to  account  for  the  fatal  result  by  the 
direct  injury  they  occasion,  death  being  really  caused  by  the  rupture 
of  a  vessel  on  the  brain,  or  of  an  aneurism,  in  both  of  which  cases 
it  is  possible  to  attribute  death  to  the  excitement  of  the  struggle  as 
well  as  to  the  fall  or  blow.  Also,  those  cases  of  latent  effusion  on 
the  brain  or  into  the  cavities  of  the  chest  which  might  prove  suddenly 
fatal  even  in  the  absence  of  violence,  but  are  very  likely  to  cause death  under  the  influence  of  shock. 

In  these  cases  the  injury  is  inflicted  in  ignorance  of  the  existence 
of  any  cause  by  which,  though  comparatively  slight,  it  might  be 
rendered  mortal.  To  all  other  cases,  such  as  those  of  young,  feeble, 
or  aged  j^ersons.  and/,  pregnant  women,  the  English  law,  as  laid 
down  by  Lord  Hale,  will  apply  :  "It  is  sufficient  to  prove  that  the 
death  of  the  party  was  accelerated  by  the  malicious  actof  the  prisoner, 
although  the  former  laboured  under  a  mortal  disease  at  the  time  of 
the  accident." 

The  second  class,  or  that  in  which  an  interval  elapses  before  the 
wound  proves  mortal,  comprises  a  greater  number  of  special  cases. 
Before  treating  of  these  in  detail,  it  is  necessary  to  premise  that, 
even  when  the  interval  between  the  injury  and  the  fatal  result  is 
considerable,  the  death  may  be  attributed  to  the  injury  without 
any  misgiving  ;  for  it  maybe  such  that  no  strength  of  constitution, 



278 WOUNDS. 

and  no  care  or  skill,  could  avert  a  fatal  termiuatiou.  In  fractures 
or  dislocations  of  the  spine,  for  instance,  and  in  gun-shot  wounds 
when  the  bullet  lodges  in  the  body,  however  long  the  fatal  re- 

sult may  be  postponed,  the  death  is  fairly  attributable  to  the 
injury  alone.  But  though,  in  cases  of  this  kind,  no  doubt  can 
exist  either  respecting  the  true  cause  of  death  or  the  guilt  attach- 

ing to  the  act  of  violence,  the  lapse  of  time  has,  in  most  civihzed 
countries,  been  taken  into  account;  and  by  the  common  law  of 
England,  if  the  injured  party  survive  one  year  and  one  day,  the 
crime  ceases  to  be  murder;  and  English  juries  have  sometimes 
shown  a  disposition  to  shorten  this  period  very  considerably. 

Within  this  period  of  366  days  there  is  ample  opportunity  for 
some  of  the  circumstances  now  to  be  specified  to  come  into  play. 

1.  A  trifling  wound  or  injury  may  prove  fatal,  from  the  injured 
part  taking  on  an  unhealthy  character,  such  as  scrofulous  in- 

flammation due  to  peculiarity  of  constitution,  or  erysipelatous 
inflammation  from  exposure  to  contagion. 

2.  To  the  same  class  of  cases  belong  attacks  of  fatal  tetanus  or  of 
delirium  tremens  from  slight  injuries,  as  well  as  rare  instances  of 
pygemia  from  latent  abscess  brought  into  activity  by  a  fall  or  blow, 
and  fatal  diseases  of  internal  organs  arising  independent  of,  but 
soon  after,  the  injury. 

3.  Another  circumstance  bearing  on  the  question, "Was  the  wound the  cause  of  death?  is  the  improper  management  of  the  wounded 
party:  whether  consisting  in  the  neglect  of  medical  assistance  or 
of  medical  instructions;  or  in  the  resort  to  ignorant  and  un- 

qualified practitioners  ;  or  in  mala  praxis  on  the  part  of  a  qualified 
medical  attendant ;  *  or  in  irregularities  and  reckless  exposure  to 
cold,  fatigue,  or  fresh  injury,  or  to  intoxication,  on  the  part  of  the 
patient  himself. 

Was  the  -wound  accidental,  suicidal,  or  homicidal?— 
Accidental  death  is  a  common  occurrence  in  crowds  and  in  wrest- 
linjiS  and  fights,  when  the  deceased  person  falls  or  is  throw  ti  or 
struck  against  hard  resisting  objects,  in  which  case  an  examina- 

tion of  the  spot  will  help  to  determine  the  question. 
There  is  always  a  probability  of  accident  when  a  body  is  found 

in  a  dangerous  situation,  as  at  the  foot  of  a  precipice,  or  in  a  river 
with  steep  banks;  and  the  probability  is  increased  when  the 

deceased  is  proved  to  have  been  drinking.  In  all  doubtful  cases 

the  character  of  the  injuries  will  go  far  to  determine  the  class  to 

which  the  death  belongs.  Bruises,  fractures,  and  dislocations,  for 

instance,  are  more  consistent  with  the  theory  of  death  by  accident 

than  incised,  punctured,  or  lacerated  wounds. 

*  The  following  is  the  law  relating  to  death  from  medical  or  surgical  tre_at- 
ment  with  a  view  to  cure,  as  defined  by  the  Criminal  Code  Commission,  sec.  173  : 

"Everyone  who  causes  a  bodily  injury  to  any  person  from  which  death  results, 
shall  be  deemed  to  kill  that  person,  although  the  inmiediate  cause  of  such  death 

be  treatment  apphed  in  good  faith  for  the  purpose  of  cure,  even  if  such  treat- 
ment was  improper :  Provided  that  if  the  injury  was  not  in  itself  of  a  dangerous 

nature,  and  the  improper  treatment  was  the  cause  of  the  deatli,  that  shall  be  a 

defence  to  a  charge  of  murder  or  manslaughter." 
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The  alternative  of  accident  being  exclnded  by  the  nature  of  the 

case,  the  original  question  is  narrowed  to  this,  Was  the  wound 
suicidal  or  homicidal  ?  •  •       i       •  i 

As  suicide  is  much  more  common  than  homicide,  there  :s  always 

a.  prima  facie  probability  in  favour  of  suicide,  especially  in  middle- 
aged  persons  ;  but  this  probability  will  be  materially  modified  by 
such  considerations  as — the  place  in  which  the  body  is  found ;  the 

nature,  seat,  extent,  and  direction  of  the  wound;  and  the  number  of wounds. 

Place  where  the  body  is  found. — The  finding  of  a  corpse  in 
a  room  with  the  windows  and  entrances  fastened  on  the  inside,  is 
conclusive  of  suicide.  The  absence  of  the  instrument  of  death  is 
conclusive  as  to  murder.  So  also,  if  the  blood  from  a  mortal 
wound  has  been  washed  from  the  body  or  floor,  or  is  found  on  the 
feet  or  person  of  one  affecting  innocence  (see  case  at  p.  211,  note), 
or  if  the  body  itself  has  been  placed  in  a  position  inconsistent  with 
the  mode  of  death,  or  covered,  or  buried. 
Nature  of  the  wound. — Contused  wounds  are  rarely 

suicidal,  though  attempts  at  self-destruction  by  knocking  the  head 
against  the  wall  are  not  uncommon,  especially  among  the  insane. 
Severe  contusions,  therefore,  are  most  probably  homicidal,  unless 
the  body  is  lying  near  a  height  from  which  it  might  have  fallen,  or 
from  which  the  deceased  might  have  thi'own  himself.  Incised 
wounds  are  as  likely  to  be  suicidal  as  homicidal,  and  it  is  not  easy 
to  infer  from  the  character  of  the  wound  to  which  class  it  belongs. 
The  cleanness  and  evenness  of  an  incised  wound  have  indeed 
been  thought  to  afford  a  probability  in  favour  of  homicide,  but 
without  sufficient  reason,  for  a  resolute  suicide  is  more  likely  to 
have  a  steady  hand  than  a  murderer  is  to  meet  with  no  resistance ; 
and  some  of  the  deepest  and  cleanest  wounds  of  the  throat  are 
certainly  suicidal. 

In  a  few  instances  the  shape  of  an  incised  wound  helps  to 
determine  the  question  of  suicide  or  homicide,  by  indicating  the 
sort  of  instrument  used,  and  the  occupation  of  the  murderer. 
Thus,  a  man  with  his  throat  cut  from  within  to  without,  as 
butchers  slaughter  sheep,  was  found  to  have  been  murdered  by  a 
butcher ;  and  in  the  case  of  a  body  divided  in  two  by  a  cutting 
instrument  passed  into  the  fibro-cartilage  uniting  the  third  and 
fourth  lumbar  vertebra,  so  as  to  divide  the  articulating  processes 
transversely,  as  butchers  cut  through  the  spines  of  animals,  a 
butcher  was  proved  to  have  been  the  murderer  (Orfila). 

Situation  of  the  wound.— If  a  wound  is  so  situated  that  the 
instrument  of  death,  when  placed  in  the  hand  of  the  deceased, 
cannot  be  made  to  reach  it,  whether  by  the  motion  of  the  hand 
itself,  or  by  that  of  the  part  injured,  or  by  both  jointly,  it  could 
not  have  been  self-inflicted.  Wounds  on  concealed  parts,  as  with- 

in the  labia  and  beneath  the  breast  of  the  female,  are  in  all  pro- 
bability homicidal.  It  must,  however,  be  borne  in  mind  that  while 

murderers  sometimes  inflict  injuries  of  a  kind  to  appear  suicidal, 
many  suicides  are  moved  by  very  eccentric  impulses. 
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Extent  of  the  wound.— It  bas  been  thought  that  a  suicide 
would  not  have  courage  or  strength  to  inflict  a  very  severe  wound 
on  himself;  but  experience  is  opposed  to  this  view.  Suicidal 
wounds  of  thp  throat,  for  instance,  are  usually  deep  and  extensive; 
and  nothing  is  more  common  than  to  read  of  the  head  being  nearly 
severed  from  the  body.  But  superficial  wounds  of  the  throat  are 
among  the  most  common  forms  of  pretended  suicide ;  and  when  two 
persons  are  found  lying  in  the  same  room  or  place — the  one  severely 
wounded,  perhaps  dead,  the  other  slightly,  and  alive— there  is  a 
strong  presumption  against  the  innocence  of  the  sui-vivor. 
Direction  of  the  wound. — Suicidal  wounds  generally  follow 

the  natural  movement  of  the  arm  from  left  to  right,  aud  from 
above  to  below.  But  in  the  case  of  left-handed  persons  the 
direction  would  be  reversed.  Wounds  of  the  throat,  whether 

suicidal  or  homicidal,  ai-e,  however,  generally  transverse.  When 
persons  of  different  statures  fight,  a  wound  inflicted  by  the  taller 
man  would  pass  from  above  downwards,  and  the  reverse  if  given 
by  the  shorter,  supposing  both  combatants  to  be  standing.  In 
wounds  inflicted  by  a  sword  or  by  fire-arms,  their  direction  and 
the  orifices  of  entrance  and  exit  should  be  noted. 
Number  of  wounds. — The  co-existence  of  severalmortal  wounds 

affords  a  presumption  against  suicide,  hut  only  a  presumption  ;  for 
after  inflicting  on  themselves  wounds  necessarily  mortal,  suicides 
have  retained  strength  and  determination  to  inflict  others.  Thus, 
Orfila  relates  the  case  of  a  gentleman  at  Rouen  found  dead  in  his 
chamber,  with  two  pistols  lying,  one  near  the  body,  the  other  on 
the  bed,  at  some  distance  from  it.  He  had  shot  himself  in  two 

places.  One  wound,  apparently  made  while  he  was  on  the  bed,  had 
traversed  the  left  side  of  the  chest,  breaking  a  rib  before  and 
behind,  perforating  the  middle  portion  of  the  lung,  aud  passing 
near  the  roots  of  the  pulmonary  veins.  A  large  quantity  of  blood 
was  extravasated  in  the  chest.  After  inflicting  on  himself  this 

serious  injury,  the  deceased  must  have  risen  from  the  bed,  walked  to 

a  closet  to  get  another  pistol,  with  which  he  produced  a  second 
wound  that  must  have  killed  him  instantly.  The  ball  had  entered 

the  frontal  bone,  and  after  traversing  the  left  hemisphere  of  the 

brain,  had  lodged  against  the  os  occipitis.  There  was  no  doubt  of 

this  having  been  a  deliberate  suicide. 

In  a  case  reported  in  the  '  Times '  of  April  20th,  1872,  Edward 
Mitchell,  a3t.  41,  a  sculptor,  committed  suicide  by  mflicting 

wounds  in  the  breast  by  means  of  a  graving  tool,  6  or  7  inches  long 

and  of  a  bayonet  shape,  aud  afterwards  throwing  himself  from  the 

window  of  the  fourth  storey  of  a  house.  He  had  stabbed  hunself 

flrst  in  the  left  ventricle,  and  secondly  in  the  right,  in  which  the 

instrument  remained  deeply  fixed.  The  handle  of  the  instrument 

had  come  off  with  the  violence,  and  was  laid  by  the  deceased  on  the 

mantelpiece.  The  suicide  then  went  from  the  third  to  the  fourth
 

storey  and  threw  himself  from  the  window  ;  on  the  instrumen
t 

being  removed,  he  became  sensible,  spoke,  and  lived  f
or  three 

hours. 
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Watson  gives  a  case  of  suicide  in  which  no  less  than  ten  wounds were  inflicted  on  the  throat. 

As  most  of  the  probabiHties  just  established  may  lead  to  error 

if  too  implicitly  relied  upon,  we  have  to  be  on  our  guard  against 
false  inferences  from  circumstances  purely  accidental,  as  well  as 
from  arrangements  made  to  deceive  us. 

Nor  is  it  always  safe  to  assume  that  a  severe  injury  actually 
inflicted  by  another  is  the  real  cause  of  death ;  for,  as  in  a  case 

related  by  Wildberg,  a  death  occurring  during  a  chastisement  may, 
on  examination,  be  found  to  have  been  due  to  poison. 

The  cirGumstantial  evidence  in  death  by  wounds  is  of  great 

importance.  (See  "Persons  found  Dead," p.  210.)  Sellis, a  servant 
of  the  Duke  of  Cumberland,  afterwards  King  of  Hanover,  was 
found  dead  on  his  bed  with  his  throat  cut,  while  his  master, 
severely  wounded  in  the  head  and  hand,  was  under  the  care  of  Sir 
Everard  Home.  The  Duke  stated  that  he  was  roused  from  sleep 
by  a  blow  on  the  head,  followed  by  several  others,  one  of  which 
caused  an  immense  effusion  of  blood ;  that  he  leaped  out  of  bed, 
and  followed  his  assailant,  who  repeatedly  struck  at  him,  and 
would  doubtless  have  murdered  him,  but  that  the  doors  protected 
his  person  from  some  of  the  blows.  Every  part  of  this  statement 
was  confirmed  by  the  circumstantial  evidence.  The  coloured 

drapery  at  the  head  of  the  Duke's  bed  was  sprinkled  with  blood  ; 
there  were  traces  of  blood  on  the  passages  and  staircase,  and  on  the 

doors  of  all  the  State  apartments;  and  Sellis's  coat  was  found  on 
a  chair  out  of  reach  of  blood  from  his  bed,  but  with  the  sleeve 

sprinkled  from  shoulder  to  wrist  "  with  blood,  quite  dry,  and 
evidently  from  a  wounded  artery.'" 

Loi-d  William  Russell,  the  victim  of  Courvoisier,  was  found 
dead  in  bed  with  his  throat  cut ;  the  instrument  of  death  did  not 
lie  near  the  body,  and  a  napkin  was  placed  over  the  face.  A 
woman  of  the  name  of  Norkott  was  found  dead  in  bed  with  her 

throat  cut,  and  on  her  left  hand  a  bloody  mark  of  a  left  hand.  In 
both  these  cases  the  evidence  of  murder  was  complete. 

There  ai'e  still  other  questions  to  be  considered — as,  for  instance, 
whether  a  given  wound  is  dangerous  to  life,  and  of  many  wounds, 
which  was  mortal.  It  may  also  be  important  to  know  how  long 
the  wounded  person  survived  the  injury,  and  to  fix  the  point  of  time 
at  which  a  wound  was  inflicted. 

Is  the  wound,  dangerous  to  life? — It  is  easy  to  answer 
this  question  in  the  case  of  injuries  to  large  blood-vessels  and  im- 

portant viscera,  less  easy  in  the  case  of  injuries  which  affect  life 
rather  by  their  extent  than  the  importance  of  the  parts  implicated ; 
for  while,  on  the  one  hand,  slight  injuries  to  unimportant  parts  may, 
in  peculiar  states  of  constitution,  prove  fatal,  on  the  other,  men  may 
recover  from  injuries  the  most  severe  and  extensive,  as  in  the  well- 
known  case  of  Mr.  Tipper,  pinned  against  a  stable-door  by  the  shaft 
of  a  gig  traversing  the  chest. 

The  danger  attending  injuries  of  the  several  important  parts  of the  body  will  be  found  discussed  under  the  next  heading. 
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Of  many  wounds,  which  was  mortal  ?— It  is  easy  to 
understand  how  this  question  may  become  important.  A  mortal 
straggle  may  begin  with  blows  and  end  with  the  use  of  a  stabbing 
or  cutting  instrument ;  and  the  crime  would  have  a  very  different 
aspect  according  as  the  death  was  attributable  to  the  blows  or  to 
the  stabs  or  cuts.  The  question  is  of  so  general  a  nature  that  it 
must  suffice  to  indicate  its  importance. 
How  long  did  the  wounded  person  survive  ? — This 

question,  too,  may  evidently  assume  importance,  especially  in  con- 
nexion with  the  amount  of  exertion  possible  after  severe  injuries. 

It  involves  many  details,  and  must  be  reserved  for  the  next division. 

When  was  the  wound  inflicted  ?— This  question  may  arise 
either  during  life  or  after  death.  Daring  life  the  question  must  be 
answered,_  in  the  case  of  contused  wounds,  by  the  extent  of  the 
ecchymosis  and  the  colour  it  assumes  ;  in  the  cases  of  incised  and 
punctured  wounds,  by  the  state  of  the  divided  parts,  whether  they 
are  filled  with  extravasated  blood  or  not ;  and  whether  the  edges  are 
swollen,  and  the  surrounding  skin  inflamed.  After  death  the 
question  either  resolves  itself  into  the  simple  inquiry,  How  long  has 
the  deceased  been  dead  ?  or  into  the  double  question  of  the  date  of 
the  death  and  the  length  of  time  that  the  deceased  survived.  The 
l^resence  or  absence  of  animal  heat,  of  cadaveric  rigidity,  and 
of  putrefaction,  and  the  progress  which  putrefaction  may  have 
made,  must  be  taken  into  account.  These  changes  take  place,  as 
already  observed  (p.  218),  with  very  different  degrees  of  rapidity  in 
different  subjects,  so  as  to  oblige  us  to  speak  of  the  time  they  occupy 
with  caution  and  reserve. 

V.  WOUNDS  AS  THEY  AFFECT  THE  SEVERAL  PARTS 
OF  THE  BODY. 

Some  of  the  questions  which  have  been  indicated  as  important 
in  the  previous  division,  will  be  examined  in  detail  in  this. 
Wounds  of  the  head. — Injuries  to  the  scalp  are  more  im- 

portant than  those  of  the  integuments  of  other  parts,  on  account 
of  the  peculiar  tendency  of  the  skin  itself  to  take  on  the  erysipela- 

tous inflammation  ;  the  quantity  of  loose  areolar  tissue  interven- 
ing between  the  tendon  of  the  occipito-frontalis  and  the  peri- 

osteum, which  is  very  liable  to  become  the  seat  of  diffuse  in- 
flammation, and  the  relation  of  the  tendon  to  this  lax  tissue, 

preventing,  as  it  does,  the  escape  of  effused  products.  Punctured 
and  contused  wounds  of  the  scalp  are  dangerous  on  account  of  the 

inflammation  they  set  up  in  this  tissue,  and  the  want  of  free  exit 

for  the  discharges ;  but  extensive  lacerated  wounds  which  do  not 

involve  the  periosteum  are  rarely  serious,  inasmuch  as  they  afford 

free  passage  to  the  products  of  inflammation. 
Fractures  of  the  skull  are  not  of  themselves  more  important 

than  those  of  other  bones,  but  for  the  fact  that  the  injury  that 

occasions  the  fracture  also  produces  concussion  or  other  injury 
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to  the  braiu  or  its  membranes.  A  blow  on  the  skull,  it  ahoulJ  bo 

observeel,  does  not  always  I'racturo  the  boue  on  which  it  alights,  but 

may  produce  a  couater-fracture  at  an  opposite  part  of  the  skull- 
fracture  by  counter-stroke.  A  severe  blow  or  fall  on  the  vertex  of 
the  head,  for  instance,  will  often  occasion  a  fracture  at  the  base. 

The  danger  attending  injuries  to  the  skull  varies  with  the  thick- 
ness of  the  part  struck.  A  blow  on  the  temple  would  produce 

greater  injury  than  one  of  equal  force  applied  to  other  parts;  the 
thinness  of  the  orbital  plate  and  of  the  cribriform  plate  of  the 
ethmoid  bone,  exposes  the  brain  to  serious  injury  from  thrusts 
with  pointed  instruments. 

Injuries  of  the  brain  may  be  classified  under  the  heads  of 
concussion  or  commotion;  contusion, compression, wounds, 
effusion,  inflammation  and  its  consequences  (encephalitis  and 
meniago-encephalitis). 
Concussion,  or  commotion,  is  a  term  applied  to  the  assem- 

blage of  symptoms  resulting  from  a  violent  jar  to  the  nerve  centres, 
such  as  may  be  caused  by  a  direct  blow  on  the  head,  or  communi- 

cated to  it  through  the  sjpine — as  by  a  fall  on  the  buttocks. 
The  symptoms  occur  immediately  on  receipt  of  the  blow,  and 

vary  in  intensity  and  duration.  Consciousness  is  lost,  there  is 
complete  muscular  relaxation,  the  face  is  pale,  the  pupils  dilated 
and  respond  to  light  imperfectly  if  at  all,  the  pulse  is  feeble  and 
frequent,  and  the  respiration  superficial  or  irregular.  Nausea  and 
vomiting  usually  occur  as  the  ̂ Datient  begins  to  recover.  In  some 
cases  these  symptoms  are  transient — a  momentai-y  stun — but  in 
others  they  last  some  hours,  or  death  may  take  place  without 
reaction;  or  the  patient  may  recover  from  the  concussion,  die  from 

efi"usion  with  compression,  or  from  inflammation  and  its  conse- quences. 
The  exact  pathology  of  concussion  has  been  much  discussed,  but 

it  is  possible  for  fatal  concussion  to  occur  without  any  other 
marked  appearances  beyond  general  venous  congestion. 

The  injury,  however,  which  causes  concussion,  not  unfrequently 
also  causes  contusion  of  the  brain.  This  is  characterised  by  the 
appearance  at  the  seat  of  injury,  or  on  the  opposite  side,  or  at  the 
base  of  the  brain,  of  scattered  punctiform  htemorrhages,  situated 
superficially,  or,  it  may  be,  in  the  substance  of  the  brain.* 

In  such  cases,  in  addition  to  the  symptoms  characteristic  of  con- 
cnssion,_  we  may  have  superadded  symptoms  indicative  of  localised 
lesions  in  the  form  of  paralysis  or  convulsions. 

Contusion  is  very  apt  to  be  followed  by  hemorrhagic  effusion 
of  considerable  amount,  leading  to  compression  ;  or  by  inflam- mation. 

Compression  of  the  brain  may  result  from  depressed  fracture 
ot  the  skull,  and  the  symptoms  mav  remain  for  a  long  period,  and be  immediately  relieved  by  elevation  of  the  depressed  bone. 

Compression  may  also  result  from  efi"usion  of  blood  on  the  surface 

"  See  Buret:  'Sur  Traumatismes  Oor^br.aux.'   These,  1878. 
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or  in  the  substance  of  the  brain,  or  from  the  products  of  inflamma- 
tion set  up  by  a  cranial  injui-y. 

Compression  is  a  common  sequence  of  concussion  with  contusion, 
and  it  is  not  always  easy  to  determine  whether  wo  have  to  deal  with 
concussion  merely,  or  with  concussion  and  compression. 

Very  often,  however,  the  individual  recovers  from  concussion, 
and  after  an  hour  or  two  begins  to  complain  of  pain  in  the  head, 
noises  in  the  ears,  giddiness,  sickness,  confusion  of  ideas,  and 
weariness  ;  gradually  passing  into  stupor  and  coma,  with  complete 
loss  of  consciousness,  dilated  or  unequal  pupils,  stertorous  breath- 

ing and  slow  pulse.    Convulsions  also  may  occur. 
These  symptoms  are  due  to  the  more  copious  effusion  of  blood 

from  the  ruptured  vessels  during  the  reaction  which  takes  place 
after  the  first  shock  of  the  concussion;  but  if  the  symptoms  of 
compression  do  not  come  on  for  several  days  after  the  concussion, 
we  cannot  attribute  them  to  hfemori-hage. 

Kapid  and  fatal  haemorrhage  is  specially  apt  to  occur  from  frac- 
ture of  the  anterior  inferior  angle  of  the  parietal  bone  and  rupture 

of  the  middle  meningeal  artery,  and  consequent  eifusion  between 
the  dura  mater  and  the  skull.  Or  the  effusion  is  on  the  surface 

of  the  brain  from  rupture  of  the  vessels  of  the  pia  mater.  But 
effusion  of  blood  from  cranial  injury  may  also  take  place  (though 
rarely)  in  the  interior. 

In  compression  due  to  depressed  bone  the  cause  of  death  is 
obvious  ;  but  when  it  arises  from  effusion  following  injury,  it  may 
be  alleged  that  the  effusion  and  consequent  fatal  results  were  due, 
not  to  the  injury  itself,  but  to  some  concomitant  circumstance. 
Thus,  if  in  the  course  of  a  struggle  a  man  is  thrown  down  or 
struck,  and  dies  soon  after  with  symptoms  of  compression,  and 
an  effusion  of  blood  has  taken  place,  this  may  be  attributed  to 
the  excitement  of  the  contest,  and  not  to  the  injury  itself ;  and 

this  is  the  more  likely  to  be  the  case  if  the  deceased  was  given  to 

habits  of  intoxication,  or  was  by  age  or  disease  predisposed  to 
apoplexy.  ... 

In  such  cases  careful  search  must  be  made  for  indications  of 

disease  of  the  blood-vessels,  such  as  atheroma  or  miliary  aneur- 

isms, disease  of  the  kidneys,  hypertrophy  of  the  heart,  in  all  of 
which  conditions  cerebral  hasmorrhage  is  specially  apt  to  occur. 

Should  none  of  these  conditions  be  met  with,  if  the  individual  is 

young,  and  the  effusion  is  from  the  middle  meningeal  or  on  the 

surface  of  the  brain,  death  is  to  be  attributed  to  the  cranial  injury. 

If  the  signs  of  disease  co-exist  with  those  of  the  cranial  injury,  pro- 

bably both  factors  may  have  been  at  work,  and  there  will  be  room 
for  difference  of  opinion.  ,   ■     rn  ,      wi  -i 
Wounds  of  the  brain  are  very  variable  m  their  effects.  While 

fatal  effusion  or  inflammation  may  result  from  comparatively  slight 

wounds,  on  the  other  hand,  recovery  may  take  place,  especially  in 

the  young,  from  the  most  extensive  laceration  and  loss
  of  sub- 

stance, and  with  comparatively  little  effect  on  the  mental  and 
bodily  powers. 
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Many  such  cases  are  recorded  in  the  worts  of  Pare,  Wiseman, 

and  modern  surgical  writers.  A  well-known  case  i^  the  American 
crow-bar  case,  in  which  recovery  took  place  after  the  passage  of  an 

iron  bar  through  the  left  side  of  the  frontal  lobe.*  Wounds  inay 
be  made  in  the  frontal,  occipital,  or  temporo-sphenoidal  lobes  with- 

out producing  paralytic  symptoms;  but  if  the  convolutions  bounding 
the  fissure  of  Kolando  are  affected,  general  or  partial  paralysis  of 

the  opposite  side  ensues  according  to  the  extent  and  position  of  the 
lesion.t  Aphasia  has  resulted  from  traumatic  lesions  of  the  left 

hemisphere  in  the  region  known  as  Broca's  convolution.  When  a 
bullet  or  other  missile  lodges  in  the  brain,  an  interval  of  several 

days  may  elapse  before  symptoms  of  inflammation  show  them- 
selves ;  the  patient  meanwhile  lying  free  from  suffering,  but  showing 

by  some  such  symptom  as  aphasia  that  the  function  of  some  part 
of  the  brain  has  been  destroyed. 
Inflammation. — Inflammation  of  the  brain  (encephalitis)  and 

its  membranes  (meningitis)  is  a  very  common  result  of  injuries  of 
the  head,  whether  the  skull  be  fractured  or  not — most  frequently  in 
the  former  case.  It  is  also  a  very  insidious  sequela,  often  showing 
itself  many  days  or  even  weeks  after  the  receipt  of  the  injury. 
Most  commonly  after  a  week  or  ten  days  the  symptoms  make  their 
appearance,  during  which  interval  the  patient  may  apparently  have 
quite  recovered.  The  result  may  be  diffuse  inflammation  and 
suppuration,  or  a  large  cerebral  abscess  may  form,  leading  to  death 
with  all  the  symptoms  of  compression.  A  very  instructive  case  of 
cerebral  abscess  resulting  from  a  blow  on  the  head  without  fracture 
of  the  skull,  has  been  put  on  record  by  Dr.  Burney  Yeo.J  No 
distinct  symptoms  pointing  to  cerebral  lesion  showed  themselves 
for  more  than  six  weeks  after  receipt  of  the  injury,  and  death  did 
not  ensue  for  three  weeks  after  they  were  fairly  developed. 

Injuries  of  the  head,  therefore,  have  this  peculiarity,  that  at  first 
they  often  seem  of  little  consequence,  but  after  an  interval,  which  is 
often  considerable,  dangerous  symptoms  arise  and  end  fatally. 
During  this  interval  a  patient  may  be  neglected  or  mismanaged, 

or  may  so  misconduct  himself  as  materially  to  affect  the  questio"!! — ■ Was  the  injury  the  cause  of  death?  Such  injuries  even  if  they  do 
not  prove  fatal,  not  unfrequently  cause  epilepsy,  paralysis,  or  even 
insanity,  at  a  more  or  less  distant  date. 

Injuries  of  the  spinal  cord.— The  spinal  cord  is  liable  to  the 
same  affections  as  the  brain,  and  from  similar  causes  :  the  two  are 
often  affected  together  by  the  same  injury.  We  may  have  con- 

cussion or  commotion  from  violent  blows  on  the  back,  or  jars  ; 
compression  from  the  effusion  of  blood  or  by  dislocated  or  fractured 
vertebras;  wounds;  and  local  or  general  meningitis  and  myelitis. 

The  effect  of  lesions  of  the  spinal  cord  varies  with  their  seat 
uries  of  the  medulla  oblongata  and  upper  part  of  the  spinal  cord, such  as  occur  from  dislocation  of  the  neck  or  fracture  of  the  cervical 

*  See  Ferrier:  'The  Localisation  of  Cerebral  Disease,'  1878. t  On  this,  see  Ferrior,  op.  cit. 
X  'iirit.  Med.  Journ.,'  June  7  and  14,  1879. 
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vevtebi-fB,  are  instantly  fatal,  by  affecting  the  centres  of  circulation 
and  respiration.  In  general,  if  the  injury  is  below  the  origin  of  the 
plirenic  nerve,  but  above  the  originof  tte  brachial  plexus,  paralysis  of 
all  the  limbs  and  trunk  ensues— an  injury  which  may  be  fatal  in  a 
few  hours,  or  after  the  lapse  of  many  weeks,  or  months,  or  even 
years.  In  the  case  of  John  Carter,  of  Coggeshall,  in  Essex,  dis- 

placement of  the  last  three  cervical  vertebrsB,  with  pressure  on  the 
cord  opposite  the  seventh  vertebra,  did  not  prove  fatal  for  four- 

teen years. 
When  the  cord  is  injured  in  the  dorsal  or  lumbar  region  there  is 

paralysis  or  impairment  of  motion  and  sensation  below  the  seat  of 
injury,  with  loss  of  control  over  the  sphincters. 

Such  injuries  would  be  speedily  fatal  but  for  constant  attention 
and  nursing,  but  with  these  aids  life  may  be  prolonged  for  many 
years. 

Of  great  importance  in  a  medico-legal  point  of  view  are  the  effects 
of  spinal  concussion,  more  particularly  in  connection  with  railway 
accidents,  a  fertile  source  of  litigation.* 

In  some  cases  death  results  from  general  spinal  concussion;  in 
others,  a  temporary  paraplegia,  with  pains  in  the  limbs,  ensues, 
from  which  the  individual  may  entirely  recover  in  the  course  of  a 
day  or  two.  On  the  other  hand,  the  recovery  may  only  be  partial, 

and  the  patient  suffers  fi'om  weakness,  pains,  and  abnormal  sensa- 
tions in  the  limbs,  with  wasting  of  the  muscles  and  tenderness  on 

percussion  of  the  spine,  for  a  long  period  subsequently,  though  he 
may  eventually  recover. 

In  other  cases  the  symptoms  do  not  show  themselves  immediately 
on  receipt  of  the  injury,  but  make  their  appearance  often  weeks  or 
months  afterwards,  and  are  attributed  to  slowly  progressive  de- 

generation iu  the  cord  and  membranes. 
The  patient  becomes  exceedingly  emotional  and  hysterical,  irri- 

table and  sleepless,  and  incapable  of  mental  exertion.  Sight  be- 
comes impaired.  The  limbs  are  weak  and  the  gait  unsteady  or 

ataxic.  The  back  is  stiff  and  painful  on  movement  or  percussion ; 
numbness  and  perverted  sensations  are  complained  of  iu  the 
limbs;  but  there  is  seldom  complete  paralysis  either  of  motion  or 
sensation.  The  nutrition  of  the  muscles  also  suffers,  and  they 
often  lose  their  contractility.  The  bladder  is  weak  and  the  sexual 

powers  are  greatly  impaired  or  lust.  There  is  general  impairment 
of  nutrition,  coldness  of  the  extremities  and  other  signs  of  general 

2:)rostration. 
This  assemblage  of  symptoms  is  said  to  be  characteristic  of 

"  railway  spine,"  but  as  many  of  them  are  of  a  purely  subjective 
character,  and  the  individuals  often  wilfully  simulate  or  exaggerate 

symptoms,  the  utmost  caution  is  necessary,  and  special  knowledge 
of  nervous  diseases  is  required,  in  order  correctly  to  appreciate  the 

real  amount  of  injury  sustained.    So  long,  however,  as  the  present 

'■'  On  tliis  subject,  see  Ericlisen  '  Ou  Concussion  of  the  Spine,'  187.);  Erb 

on  Diseaises  of  Spinal  Uord,  Zic-mssen's  '  Cycloprcdia.' 
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system  of  examining  injuries  and  awarding  damages  prevails,  we 
may  continue  to  expect  the  not  very  edifying  conflicts  of  opinion 
among  medical  witnesses  in  courts  of  law. 
Wounds  of  the  face, — These  not  only  occasion  disfigurement, 

but,  in  consequence  of  the  free  distribution  of  important  nerves, 
still  more  grave  inconvenience.  From  the  near  proximity  of  the 
principal  features  to  the  brain,  there  is  also  a  risk  of  injury  to  that 
organ,  as  well  as  of  inflammation  extending  from  the  seat  of  the 
wound. 
Wounds  of  the  throat. — These  are  the  cause  of  death  in  a 

great  majority  of  suicides,  and  sometimes  a  murderer  inflicts  a 
wound  on  the  same  part,  hoping  that  his  victim  will  be  supposed 
to  have  committed  suicide.  The  degree  of  danger  depends  on  the 
parts  implicated ;  wounds  of  the  anterior  part  of  the  throat  being 
less  dangerous  than  those  of  the  side  of  the  neck  ;  those  of  the 
lower  part  less  so  than  those  of  the  upper.  A  division  of  the 
carotid  artery  is  almost  necessarily  fatal,  and  that  of  the  internal 
jugular  vein  attended  with  great  danger  from  haamorrhage,  from  the 
introduction  of  air  into  the  circulation ,  and  from  phlebitis.  Wounds 
of  the  larynx  or  trachea  are  attended  with  comparatively  little 
danger,  those  of  the  trachea  being  less  important  than  those  of  the 
larynx. 

The  question,  "Was  the  wound  the  cause  of  death  P  is  easily answered;  but  the  question,  Was  the  wound  suicidal  or  homicidal? 
not  so  readily.  There  is  also  a  question  of  considerable  interest  re- 

lating to  these  wounds — namely,  What  amount  of  voluntary  motion 
is  possible  after  the  receipt  of  a  severe  wound  ? 

These  questions  of  suicide  or  homicide,  and  of  the  amount  of 
voluntary  motion  possible  after  a  severe  wound  in  the  throat,  wei-e 
raised  in  the  case  of  Captain  Wright,  who  shai-ed  the  captivity  of 
Sir  Sydney  Smith  and  his  celebrated  escape  from  the  Temple,  and 
who  had  the  misfortune  to  be  taken  a  second  time  and  imprisoned 
in  the  same  place.  He  was  found  dead  in  his  bed  with  his  throat 
cut,  and  a  razor  closed  in  his  right  hand.  There  was  an  extensive 
transverse  wound  on  the  anterior  and  superior  parts  of  the  throat, 
above  the  hyoid  bone,  cutting  through  the  skin,  the  muscles,  the 
wmdpipe,  the  gullet,  and  the  blood-vessels,  and  penetrating  to  the 
cervical  vertebrre.  The  circumstances  of  the  case  are  involv°edin  so much  mystery  that  it  is  impossible  to  determine  by  the  evidence 
collected  with  great  pains  by  Sir  Sydney  Smith,  whether  Wri-bt 
really  committed  suicide  or  not ;  but  that  the  mere  fact  of  the 
razor  being  found  closed  in  his  hand  does  not  militate  very  strongly 
against  the  supposition  of  suicide  is  shown  by  the  cases  that 
tollow.  In  September  1838,  an  officer  in  the  army  was  found  dead 
with  the  head  nearly  severed  from  the  body,  and  there  was  no 
doubt  that  the  act  was  suicidal ;  yet  the  razor  had  been  put  on  the 
dressing-table.  A  madman,  after  inflicting  a  severe  wound  on  his throat,  had  time  to  struggle  with  the  maid-servant  before  he  fell 
down  dead.  In  October  1833,  a  man  cut  his  throat  with  a  razor 
while  walkmg  along  Oxford  Street,  dividing  the  carotid  artery  and 
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several  of  its  branches,  the  jugular  veia  on  one  side,  and  the 
trachea ;  yet  he  was  seen  to  hold  a  handkerchief  to  his  neck,  and 
run  four  yards  before  he  fdl  dead  on  the  pavement.  He  held  the 
razor-  firmly  grasped  iu  his  hand. 

In  the  remarkable  case  of  Mary  Green,  murdered  in  1832  by 
John  Danks,  the  confession  of  the  culpi-it,  and  the  circumstantial 
evidence  coincided  to  prove  that,  after  a  wound  which  divided  the 
irunk  of  the  carotid  artery,  and  all  the  principal  branches  of  the  ex- 

ternal carotid,  tvith  the  jugulars,  she  must  have  risen  from  the 
ground,  run  a  distance  of  tiventy-three  yards,  and  climbed  over 
a  low  gate.  It  took  from  fifteen  to  twenty  seconds  to  run  from  the 
spot  on  which  the  murder  was  committed  to  that  on  which  the 
body  was  found. 
Wounds  of  the  chest. — ^Incised  wounds  of  the  walls  of  the 

chest  are  not  dangerous  ;  but  severe  blows  often  pi-ove  fatal  by  the 
shock  they  occasion,  or  by  fracturing  the  bones,  and  causing  rupture 
of  the  viscera,  leading  to  haemorrhage  or  inflammation.  Such 
injuries  occur  in  prize-fights,  in  falls  from  great  heights,  and  from 
heavy  objects  crushing  the  chest.  Penetrating  wounds  of  the  chest 
can  scarcely  fail  to  injure  some  important  organ,  occasioning 
thereby  fatal  hasmorrhage  or  severe  subsequent  inflammation ;  but 
cases  are  recorded  of  sword  and  gun-shot  wounds  traversing  the 
chest  without  causing  any  bad  symptoms  ;  and  most  of  the  cases  of 

injury  to  the  chest  that  were  under  Wiseman's  care  after  the  battle of  Dunbar  seem  to  have  recovered. 

Wounds  of  the  lungs. — Haemorrhage  is  the  immediate  conse- 

quence  of  these  injuries.  The  blood  may  be  discharged  by  the 

wound  or  by  expectoration,  or  it  may  accumulate  in  the  cavity  of 

the  pleura,  causing  great  difficulty  of  breathing.  When  the  large 

vessels  are  wounded,  the  haemorrhage  is  copious  and  speedily  fatal. 

Injuries  to  the  substance  of  the  lung  itself  are  not  necessardy 

fatal,  for  patients  have  recovered  after  removal  of  a  portion  of  the 

lung  ;  and  in  rare  instances  foreign  bodies,  sucii  as  bullets,  have 

remained  in  the  lungs  for  years,  enclosed  in  cysts.  Inflammation 

is  a  common  consequence  of  these  wounds,  especially  when  foreign 

substances  are  introduced,  as  happens  in  injuries  with  fire-arms. 

Cases  of  wounds  of  the  lungs  require  careful  management  and 

long-continued  rest.  Emphysema  is  a  familiar  efEect  of  these 

wounds,  but  when  judiciously  treated  does  not  materially  increase the  danger.  .  i      c  xi,    i  4. 
Wounds  of  the  heart.— Penetrating  wounds  of  the  heart 

are  speedily  fatal  from  hasmorrhage,  unless  they  pass  so  obliquely 

through  the  walls  that  the  flap  acts  like  a  valve,  or  a  f
oi'eign 

body  happen  to  plug  the  orifice,  when  death  may 
 be  delayed 

for  some  hours,  or  even  days.  Wounds  of  the  base  prov
e  more 

speedily  fatal  than  those  of  the  apex,  and  superfic
ial  wounds 

that  divide  the  nutrient  vessels  less  promptly  than  su
ch  as 

penetrate  its  cavities.  John  Bell  gives  the  case  of
  a  soldier  m 

whom  the  apex  of  the  heart  was  cut  with  the  pomt 
 of  a  long 

and  slender  sword ;  and  yet  this  man  hved  twelve 
 hours,  duiing 
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wliiuli  time  the  heart  had  at  every  stroke  been  losing  a  small 

quantity  of  blood,  till  it  entirely  filled  the  chest  and  suffocated 
him.  Another  man  was  wounded  with  a  sword,  the  point  of 
which  cut  the  coronary  artery ;  but  it  was  two  hours  before  the 
pericardium  filled  with  blood,  and  then,  after  great  anxiety,  the 
patient  died.*  In  very  rare  instances,  when  the  wound  does  not 
prove  fatal  by  htemorrhage,  complete  recovery  takes  place ;  as  in  a 
case  related  by  Fournier,  and  authenticated  by  M.  Hansen,  chief 
surgeon  to  the  hospital  at  Orleans,  of  a  patient  who  died  six  years 
after  receiving  a  gun-shot  wound,  from  disease  unconnected  with  it, 
when  the  ball  was  found  embedded  in  the  heart.  MM.  Ollivier  and 
Sanson  have  collected  a  number  of  cases  of  penetrating  wounds 
of  the  heart,  with  a  view  of  determining  the  average  period  at 
which  they  prove  fatal.  Out  of  twenty-nine  cases  of  wounds  of  the 
cavities  only  two  were  fatal  within  forty-eight  hours ;  in  the  re- 

mainder, death  took  place  in  periods  varying  from  four  to  twenty- 
eight  days.t 
Wounds  of  the  aorta  and  pulmonary  artery  are  neces- 

sarily fatal;  but  patients  have  lived  a  few  days  after  small  punc- 
tured wounds  even  of  the  aorta. 

Wounds  of  the  oesophagus  and  thoracic  duct. — Such 
injuries  are  necessarily  rare,  from  the  great  depth  at  which  these 
parts  lie.    They  are  dangerous  from  the  extravasation  of  their 
contents.    Orfila  records  a  recovery  from  a  bayonet- wound  of  the  ■ 
oesophagus. 
Wounds  of  the  diaphragm.— Punctured  wounds  of  this 

part  do  not  appear  to  be  attended  with  great  danger,  unless  they 
involve  injury  to  the  parts  above  or  below.  Fatal  hernia  of  the 
stomach  or  lung  may  result.  Death  may  take  place  after  a  long mterval  from  the  protrusion  of  the  viscera  of  the  abdomen  into 
the  chest,  and  consequent  functional  disturbance.  Rupture  of  the 
diaphragm  from  severe  blows  or  falls  is  in  most  cases  attended  by nervous  shock  and  sudden  death. 
Wounds  of  the  abdomen.— Incised  wounds  of  the  abdo- 

mmal  walls  may  prove  fatal  by  dividing  the  epigastric  artery.  In 
wounds  of  the  tendons,  as  in  scalp  wounds,  danger  may  arise  from the  accumulation  of  matter.  Ventral  hernia  is  a  remote  conse- 

quence of  wounds  of  the  abdominal  walls.  Severe  blows  may  prove fatal  by  shock,  hjBmorrhage  from  ruptured  viscera,  or  inflainma- 
tiom    the  liver  and  spleen  are  the  organs  most  liable  to  rupture. 
Wounds  of  the  Uver.— Deep  penetrating  wounds  of  this 

organ  usually  prove  fatal  by  dividing  the  large  vessels,  but  some- 
times by  giving  rise  to  inflammation;  and  wounds  of  the  gall- 

bladder by  causing  effusion  of  bile,  and  consequent  peritoneal inflammation. 

)f  the  spleen.-— Deep  wounds  are  fatal  by  h: 
ipt Wounds  of  the  spleen.— Deep  wounds  are  fatal  by  hfBmor- 

rnage ;  but  superficial  wounds  are  not  always  mortal.  Rupture 

»  '  Principles  of  Surgery,'  vol.  i.  p.  468. 
t  'Diet,  des  Sciences  M^dicales,'  art.  Cas  rares. 
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of  the  spleen  by  blows  is  fatal,  according  to  the  amonnt  of  injury, 
m  irom  a  few  hours  to  several  days.  In  a  convalescent  patient 
a  kick  over  an  enlarged  and  extremely  soft  spleen  caused  the effusion  of  several  ounces  of  blood,  and  death  in  a  few  minutes  * 
Wounds  of  the  stomach.— These  kill  by  shock,  by  hasmor- 

rhage  from  the  large  vessels,  by  extravasation  of  the  contents 
and  consequent  peritoneal  inflammation,  and  by  iuflammatioa  of 
the  viscus  itself.  But  they  are  not  always  fatal,  and  many  cases 
of  recovery  are  recorded,  even  when  the  wound  was  extensive,  and the  stomach  distended  with  food. 
Wounds  of  the  intestines.— These  prove  fatal,  like  those  of 

the  stomach,  by  hasmorrhage,  by  discharge  of  the  contents  and 
consequent  peritonitis,  or  by  inflammation.  The  danger  is  great  in 
the  small  intestines,  and  greatest  in  the  duodenum,  from  the  fluid 
state  of  their  contents  and  greater  risk  of  extravasation.  Wounds 
of  the  intestines  sometimes  heal  by  the  effusion  and  organization 
of  coagulable  lymph. 
Wounds  of  the  kidneys.— Penetrating  wounds  of  the  kidneys 

rnay  cause  fatal  hemorrhage,  extravasation  of  urine,  or  inflamma- 
tion. If  the  urine  can  be  prevented  from  flowing  into  the  peritoneal 

cavity,  recovery  may  take  place. 
Wounds  of  the  bladder,  especially  when  the  organ  is  dis- 

tended, prove  fatal  by  extravasation  of  urine  into  the  abdominal 
cavity  or  cellular  tissue,  and  consequent  inflammation  of  the 

peritoneum.  After  rupture  of  the  bladder  the  sufi'erer  may  walk 
some  distance ;  but  the  accident  is  apt  to  prove  ultimately  though 
not  speedily  fatal,  though  recovery  ra.iy  occur  if  the  wound  is 
treated  surgically. 

Wounds  of  the  genital  organs. — Removal  of  the  penis,  if 
not  fatal  by  hfemorrhage,  is  not  dangerous;  but  an  incised  wound 
of  the  urethra  entails  the  risk  of  extravasation  of  urine  and  fatal 

sloughing.  The  removal  of  the  testicles  is  attended  with  less 
danger  than  a  contusion,  which  sometimes  proves  fatal  by  shock. 
Wounds  of  the  spermatic  cord  occasion  dangerous  hasmorrhage. 
The  complete  removal  of  all  the  parts  of  generation  of  the  male 
may  lead  to  no  bad  result.  Deep  wounds  of  the  labia  of  the 
female  are  dangerous  from  hsemorrhage.  Fatal  injuries  have  been 
inflicted  on  the  uterus,  bladder,  or  rectum,  or  on  the  large  vessels 
of  the  pelvis,  by  instruments  introduced  into  the  vagina. 

Consult  Watson's  ' Medico  legal  Treatise  on  Homicide.' 
VI.  DETECTION  OE  SPOTS  OF  BLOOD. 

The  medical  jurist  may  have  to  examine  red  spots  supposed  to 
be  caused  by  blood  on  wearing  apparel,  on  cutting  instruments, 
on  floors  or  furniture,  or  wherever  they  may  have  fallen  ;  also,  in 
some  cases  to  examine  watery  solutions  of  blood ;  and  he  may 

be  asked  to  distinguish  the  blood  of  man  from  that  of  animals, 

and  to  assign  the  source  whence  it  flowed. 

»  Eobert  Williams :  '  Elements  of  Medicine,'  vol.  ii.  p.  470. 
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When  the  blood-spot  is  recent  and  the  quantity  large,  it  in'C- 
sents  highly  characteristic  appearances,  and  yields  a  solution  of  a 
l^eculiar  colour,  readily  distinguished  from  all  other  red  fluids  by 
its  chemical,  microscopical,  and  spectroscopical  properties.  But 
when  the  spots  are  not  recent,  and  the  quantity  of  blood  is  small, 
great  care  is  needed  in  the  work  of  identification;  the  blood- 
colouring  matter  may  have  been  changed  into  methaBmoglobin  or 
into  hfematin  ;  or  rendered  insoluble  by  heat  or  by  chemical  agents 
in  the  material  on  which  the  stain  is  present. 

We  will  first  describe  these  tests,  and  then  show  their  application 
to  the  detection  of  stains. 

1.  Chemieal  tests. — The  colouring  matter  of  the  blood  is 
completely  soluble  in  cold  water,  and  yields  a  red  solution,  which 
is  coagulated  by  heat,  and  changed  to  a  dirty  slate  colour.  The 
addition  of  liquor  poiassce  dissolves  the  clot,  and  yields  a  solu- 

tion, dark  green  by  transmitted,  and  red  by  reflected,  light.  The 
coagulum  reappears  on  the  addition  of  nitric  acid.  The  blood 
solution  has  also  the  characteristic  property  of  not  being  changed 
in  colour  by  the  addition  of  a  small  quantity  of  liquor  ammonice. 
No  other  red  solutions  have  these  two  characters.  The  red,  pink, 
or  scarlet  infusions  of  fiowers  and  roots,  and  the  juices  of  fruits, 
are  changed  to  green  or  violet  by  ammonia,  and  cochineal  to 
crimson.  The  red  solution  of  the  thiocyanide  (sulphocyanide) 
of  iron  yields  with  the  same  reagent  a  precipitate  of  oxide  of  iron  ; 
and  the  pink  solution  of  permanganate  of  potassium  is  changed  to 
blue.  Chlorine  water  turns  the  blood  solution  at  first  slightly 
green,  then  discolours  it,  and  ̂ jroduces,  especially  on  warming,  a 
flocculent  white  precipitate. 
_  Blood  solutions  yield  a  red  precipitate  to  infusion  of  tannin  or 

tincture  of  galls;  but  red  colouring  matters,  due  to  salts  of  iron, 
a  dark  blue  precipitate.  Acetate  of  zinc,  in  presence  of  ammonia, 
throws  down  a  flocculent  reddish  precipitate  (Gunning). 
A  solution  of  tungstate  of  sodium,  acidulated  with  acetic  or 

phosphoric  acid,  gives  a  red  precipitate,  soluble  in  ammonia,  form- 
ing a  dichroic,  greenish-red  fluid,  again  precipitated  by  acids.  The precipitate,  when  fused  with  soda  and  a  little  nitre,  leaves  an  in- 

soluble residue  of  oxide  of  iron  (Sonnenschein) 
Ozonic  or  guaiaeum  test.— The  blood-solution  possesses the  property  of  transferring  ozone  from  substances  that  contain  it 

(peroxide  of  hydrogen,  ozonic  ether,  or  oil  of  turpentine)  to  ozone reagents,  such  as  tincture  of  guaiaeum,  which  are  oxidized  and 
change  colour.  If  to  a  solution  of  the  colouring  matter  of  the blood  a  few  drops  of  tincture  of  guaiaeum*  are  added,  and  then 
a  tew  drops  of  so  ution  of  peroxide  of  hydrogen,  a  rich,  sapphire- blue  colour  results.  This  test  is  directly  applicable  to  stains  on linen,  which  when  moistened  with  tincture  of  guaiaeum,  and  then with  peroxide  of  hydrogen  solution,  assume  a  blue  colour.  This 

ye'low  Mnt.^'"''"'  °^  "  °^  ''"^  '^""♦^'^  t°  ̂  brownish- 02 
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test,  tbough  very  delicate,  is  not  quite  conclusive,  as  certain  otLer 
substances  give  a  similar  reaction  with  guaiacum. 
Hsemin  test.— Of  all  the  tests  for  the  colouring  matter  of 

blood  this  is  the  most  certain.  But  as  there  are  certain  conditions 
in  which  it  fails,  such  failure  must  not  be  taken  to  prove  the 
absence  of  blood.  If  the  test  succeeds,  it  is  conclusive  of  its 
presence.  To  apply  this  test,  we  use  the  blood  solution  evaporated 
to  dryness,  or  a  small  portion  of  dried  blood  from  a  stain,  or  the 
precipitate  caused  by  tannin  or  acetate  of  zinc.  The  dried  residue 
of  the  solution  in  a  watch-glass,  or  a  portion  of  dried  blood  on  a 

J,,    g  microscope  slide,  is  covered  with  gla- 
■  cial  acetic  acid,  a  crystal  of  chloride 

■2      of  sodium  added,  and  then  carefully 
1 1      heated  to  boiling  over  a  spirit-lamp. 
0^     It  is  well  to  add  the  acid  more  than 

once,  especially  if  a  slide  is  used.  On 

^  allowing  the  mass  to  cool,  the  micro- 
X  300  Diameters.       x  150.     scope  reveals,  mixed  with  crystals  of 

chloride  and  acetate  of  sodium,  im- 
mense numbers  of  dark-brown  rhombic  prisms  of  hsemin,  as  in 

fig.  39,  after  Virchow,  in  which  (1)  shows  large  crystals,  and  (2) 

small  crystals  from  a  minute  recent  spot  of  sheep's  blood.  They 
vary  much  in  size  according  to  the  rate  of  crystallization. 

These  crystals  are  a  compound  of  hydrochloric  acid  with 
haematin,  which  is  one  of  the  products  of  the  decomposition  of 

hjBmnglobin.    They  are  known  as  Teichmann's  crystals. If  the  stain  has  been  dissolved  in  a  solution  of  common  salt  (1 

in  200),  it  is  not  necessary  to  add  the  chloride  of  sodium. 

Spectroscopic  test. — Solutions  of  the  colouring  matter  of  the 

blood,  examined  by  the  spectroscope,  give  a  spectrum  characterized 

by  the  presence  of  definite  absorption  bands.  If  the  solution  is 

too  concentrated,  only  the  red  end  of  the  spectrum  is  visible. 

"When  of  the  right  degree  of  concentration,  two  dark  absorption 
bands  are  seen  in  the  green  between  the  lines  d  and  E.  The  first 

absorption  band  (i.e.  from  the  left)  is  narrower  and  more  sharply 

defined  than  the  second,  which  is  separated  from_  it  by  a  green 

interspace.  In  very  dilute  solutions  the  second  is  the  first  to 

disappear.  The  spectrum,  with  the  two  absorption  bands,  is  that 

of  oxidized  hsemoglobin  (oxyhajmoglobin)  (2,  fig.  40).  When  a 

redncino-  ao-ent  is  added  to  the  solution,  such  as  amnionmm  or 

sodium  "sulphide,  or  a  solution  of  ferrous  sulphate  acidified  with 
tartaric  acid  to  prevent  precipitation  by  alkalies,  the  two  ban

ds 

disappear  ;  and  in  their  stead  one  only  is  seen,  dark  in  the  mi
ddle, 

and  with  washed-out  edges,  occupying  what  was  the  green  
mter- 

space  between  the  two  bands  of  oxidised  haBinoglobin.  Th
is  is  the 

spectrum  of  reduced  haemoglobin  (4  fig  40).  By  shaking 
 the 

solution  with  air  it  is  again  re-oxidized,  and  gives  the  spectr
um  witli 

the  two  lines  as  before.         „  ,     ,        ,       ,  i    i  o  o 

A  red  solution  possessed  of  the  above  characters  can  
only  be  a 

solution  of  blood-colouring  matter.    Other  red  so
lutions,  such  as 
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carmine  and  alkanet,  give  spectra  which,  on  careless  inspection, 
might  be  mistaken  for  solutions  of  htemoglobin ;  but  their  bands 

do  not  occupy  exactly  the  same  position  in  the  spectrum,  nor  are 

Fig.  40. 
BED.  OKANSK  YELLOW.  GHEEN.  BLUB. 

1.  OxyhiEmoslobin,  OS  per  cent.  2.  Oxyhjemoglobin,  0-18  per  cent 3.  Carbonic  oxide  hsemoglobin.  4.  Redneed  hamoglobin.  5.  Htemalin in  alcohol  with  sulphuric  acid.  6.  Hsematin  in  alkaline  solution.  7.  l!e- 
duced  hffimatin.  8.  Methaemoglobin.  Altered  from  Laudois  and  Stirling.) 

they  capable  of  reduction  and  re-oxidation  in  the  manner  described. 
The  reduction  test  should  therefore  always  be  had  recourse  to  in 
determining  by  the  spectroscope  whether  a  given  solution  is  a  blood 
solution  or  not.  Hsemoglobin,  on  the  other  hand,  is  liable  to 
undergo  decomposition  spontaneously  and  under  the  influence  of 
various  reagents,  and  the  spectrum  undergoes  correspondino- 
alterations.  In  stains  a  fevr  weeks  old,  hfemoglobin  becomes 
changed  into  methsemoglobin,  which  is  readily  dissolved  out  by water  This  body  gives  a  spectrum  (8,  in  fig.  40)  in  which  the  red 
and  blue  are  in  great  part  cut  off,  and  one  band  appears  between c  and  D,  and  two  bands  in  the  green  between  d  and  E  are  seen.  If 
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ammonia  be  added,  the  spectrum  shows  two  bands  like  oxybismo- globm ;  the  first  band,  however,  extending  more  into  the  red.  If  the 
solution  be  deoxidized  by  ammonium  sulphide,  the  spectrum  of 
reduced  haamoglobin  is  seen  (4,  in  fig.  37),  from  which  that  of 
oxyhasmoglobin  is  readily  obtainable.  By  long  exposure  to  the  air, 
or  under  the  influence  of  acids  and  alkalies,  htemoglobin  is  decom- 

posed into  a  brown  colouring  matter,  hsematin,  and  a  proteid substance.  Thus,  when  acetic  acid  is  added  to  a  solution  of  hsemo- 
globin,  the  solution  becomes  brown  from  the  formation  of  hEematin, 
and  if  the  turbid  fluid  be  shaken  with  ether,  a  clear  ethereal  solution 
will  be  obtained,  which,  when  examined  with  the  spectroscope, 
shows  a  characteristic  absorpticm  band  coinciding  nearly  with 
Fraiienhofer's  line  c  in  the  confines  of  the  red  and  orange  (5,  fig.  40). Similarly,  alkalies  split  up  haemoglobin  into  hasmatin  and  a  proteid 
substance.  In  this  case  the  hEematiu  band  is  broader,  and  is 
situated  lower  down  the  spectrum  nearer  the  line  d,  while  the  blue 
end  of  the  spectrum  is  much  obscured  (6,  fig.  40).  This  alkaline 
btematin  possesses  the  property  of  being  reducible  like  hasmoglobin, 
and  again  oxidizable.  The  spectrum  of  reduced  haBmatin  is  char- 

acterized by  two  well-defined  absorption  bands,  similar  to  those  of 
oxyhEemoglobin,  but  situated  lower  down  nearer  the  blue  (7,  fig.  40). 

In  applying  the  spectroscopic  test  for  blood,  the  ordinary  spec- 
troscope may  be  used  if  the  quantity  is  comparatively  large.  The 

colouring  power  of  hemoglobin  is 
Fig.  41.  very  intense,  1  in  4500  of  water 

giving  the  absorption  bands  in  the 
ordinary  spectroscope.  If  the  quan- 

tity is  minute — such  as  may  be  got 
from  asmallstain — Sorby  and  Brown- 

ing's micro-spectroscope  should  be 
employed  in  the  investigation  ( fig.  41 ) . 
This  consists  of  an  instrument  which 
can  be  substituted  for  the  eyepiece 
of  the  microscope,  and  contains  the 
requisite  prismatic  arrangements  for 
placing  side  by  side  a  apectrum  of 
the  object  on  the  stage,  and  (by  the 
side  slit)  a  second  beam  of  light  from 

any  object  whose  spectrum  it  is  de- 
sired to  compare  with  that  of  the 

object  on  the  stage.  By  means  of 

focussing  arrangements,  with  which  the  apparatus  is  supplied,  the 

light  can  be  readily  adjusted,  and  the  spectra  and  absorption  bands 

accurately  defined.* 
By  means  of  this  instrument  the  spectrum  of  hemoglobin  may 

be  obtained  from  a  few  blood  corpuscles. 

In  dealing  with  very  weak  solutions  of  the  colouring  matter  of 

the  blood,  it  is  necessary  to  obtain  a  certain  depth  of  colour  before 

•  Sorby:  'Proc.  'Roy.  Sec.,'  vol.  xv. ;  and  various  other  memou-s. 
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the  absorption  bands  become  visible.  For  this  purpose  the  cells 

invented  by  Mr.  Sorby  are  admirably  adapted.  One  form  consists 

of  a  piece  of  barometer  tubing  about  an  inch  in  length,  which  is 
soldered  on  to  a  glass  slide.  By  proper  focussing  and  arrangement 

of  the  diaphragm,  the  light  is  made  to  traverse  the  whole  column 

of  the  fluid,  and  thus  with  a  very  slightly  coloured  solution  a  suffi- 
cient degree  of  concentration  is  obtained.  The  other  forni  is  a 

wedge-shaped  microscopical  cell.  When  closed  with  a  covering  ot 
glass,  a  wedge-shaped  body  of  fluid  is  obtained,  and  the  thick  or 
thin  edge  placed  in  front  of  the  objective,  as  required.  These  cells 
also  alluw  of  the  addition  of  reducing  agents  to  the  solution,  so  that 
all  the  spectroscopic  reactions  can  be  studied  with  excessively  small 

quantities.  The  spectroscopic  test  for  blood  colouring  matter  ex- 
ceeds in  delicacy  all  others. 

Microscopical  characters. — Blood  is  recognised  under  the 
microscope  by  the  presence  of  the  red  (and  white)  corpuscles.  The 
red  corpuscles  are  highly  characteristic.  Their  microscopic  charac- 

ters require  to  be  well  studied,  inasmuch  as  circular  forms  are  very 
commonly  met  with,  as  in  the  oil-globules  of 

milk,  the  spores  of  yeast,  and  many  crystalloids,  ^'^8-  42. organic  and  inorganic.  The  appearance  of  the 
globules  in  mammalia  is  shown  in  plan  and 
section,  largely  magnified,  in  the  next  figure, 
after  Gulliver.    They  have  also  been  depicted  in 
plan  as  a  circular  disk  with  shaded  centre ;  in 
section  as  a  biconcave  lens.  But  their  appear- 

ance differs  with  the  power  of  the  microscope,  the 
light,  and  the  focus.    When  viewed  by  transmitted  light,  they 
appear,  when  out  of  focus,  as  convex  disks  with  faint  outlines ; 
as  we  approach  the  true  focus,  the  outline  becomes  dark  and  dis- 

tinct; and  when  quite  in  focus,  they 
seem  to  have  a  dark  inner  margin,  a 
slight  shaded  depression,  or  a  dark 
central  shadow.     Similar  changes 
take  place  when  the  mirror  is  slowly 
moved,  so   as  to  place  the  object 
under  a  succession  of  brighter  and 
dimmer  lights.    The  observer  should 
provide    himself   with  a   standard  Magnified  400  diameters. 
specimen  nf  human  blood  globules 
with  which  to  compare,  for  form  and  size,  that  which  happens  to 
be  under  investigation.  The  figure  annexed  shows  the  blood  cor- 

puscles as  isolated  disks— («)  in  plan ;  (&)  in  profile ;  (c)  aggregated 
like  piles  of  coin;  {cl)  variously  contracted  and  crimped  by  the 
exudation  of  their  contents.  Under  the  influence  of  water  the  red 
corpuscles  swell  up  and  become  globular,  lose  their  colour,  and 
eventually  disappear.  Solutions  denser  than  the  blood  plasma 
cause  them  to  shrivel  and  assume  irregular  forms.  The  white  cor- 

puscles are  fewer  in  number,  but  somewhat  larger  in  size.  They 
have  a  granular  aspect,  and  contain  one  or  more  nuclei. 
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Examination  of  blood-stains.— i?ZoocZ  sta!us  on  linen.— 
iietore  applying  the  tests,  note  should  be  made  of  the  article  of 
dress  and  the  position  and  number  of  the  stains;  whether  the 
stams  are  on  the  inside  or  outside  of  the  garment ;  and,  if  one  or 
more  articles  of  dress  are  stained,  whether  they  are  in  a  corre- sponding part. 

Blood-stains  have  certain  characters  recognisable  without  ex- 
traneous aid.  A  spot  of  blood  not  disturbed  by  contact  or  friction 

feels  like  thick  gum  or  starch.  Small  spots  are  circular,  large spots  approach  that  form ;  large  and  small  alike  have  a  defined 
and  abrupt  margin. 

Arterial  blood  has  a  bright  red  colour,  and  venous  blood  a  dark 
or  purple  hue,  but  it  becomes  arterial  on  exposure  to  the  air.  After 
the  lapse  of  a  few  hours  both  kinds  of  blood  lose  their  bright  colour 
and  assume  a  reddish-brown  hue,  which  may  remain  unchanged  for 
years.  When  it  has  assumed  this  colour  we  cannot  give  any 
opinion  as  to  its  age.* 

Certain  of  the  above-mentioned  tests  are  at  once  applicable  to 
the  stains  before  proceeding  to  apply  others.  A  small  stain  or  part 
of  a  stain,  if  only  one  exist,  may  be  cut  out  and  tested  with  liquor 
ammoniEe.  This  will  at  once  distinguish  blood  from  vegetable 
colouring  matters.  To  a  similar  fragment  (a  single  fibre  will 
suffice)  let  a  drop  of  tincture  of  guaiacum  and  a  drop  of  peroxide 
of  hydrogen  be  added  on  a  slide.  If  blood-colouring  matter  is 
present,  a  sapphire  blue  colour  will  result.  If  the  stain  is  dry,  this 
reaction  does  not  take  place  till  the  texture  has  become  moistened. 
The  other  tests,  with  the  exception  of  the  hsemin  test,  which  is  jDcr- 
haps  more  conveniently  applied  before  solution,  require  the  solution 
of  the  colouring  matter.  A  small  scraping  of  the  stain  is  to  be  laid 
on  a  slide,  a  crystal  of  chloride  of  sodium  added,  and  then  boiled 
with  glacial  acetic  acid  in  the  manner  before  described.  As  already 
stated,  the  production  of  hasmin  crystals  is  the  best  proof  of  the 
existence  of  blood.  If  we  use  a  solution  of  the  stain,  it  is  best 
made  in  a  solution  of  common  salt  (1  in  200).  The  stain  is  to  be 
cut  out  and  suspended  by  a  thread  in  a  test-tube  or  watch-glass 
containing  a  small  quantity  of  the  saline  solution.  A  recent  stain 
so  treated  generally  yields  a  reddish  or  reddish-brown  solution,  the 
colour  being  more  intense  in  the  deei^er  strata.  An  old  stain  gives 

up  its  colour  very  slowly  and  imperfectly'-,  the  process  takiiig  many 
hours.  The  solution  may  be  aided  by  tearing  the  fibres  of  the 
cloth  and  by  agitation.  If  the  stain  is  very  old,  all  the  colouring 
matter  will  have  become  converted  into  htematin.  It  will  not  dis- 

solve in  water,  but  it  may  be  dissolved  out- more  or  less  completely 
by  ammonia.  If  the  colouring  matter  is  insoluble  in  water  or  simple 
ammonia,  it  must  be  treated  with  ammonia  (1  part)  and  rectified 

*  Dr.  Pfaff  has  suggested  a  solution  of  arsenious  acid  (gr.  j.  to  5ij.)as  a  blood 
solvent  aud  means  of  ascertaining  the  age  of  a  stain.  He  thought  that  lie 
could  lix  the  age  by  the  quicker  or  slower  solution  of  the  colouring  matter. 
His  own  loose  statements  as  to  the  time  required  sufficieutly  condemn  his  not 
very  promising  proposal. 
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spirit  (6  parts).  If  it  be  still  difficult  to  dissolve,  heat  the  soluti  )u. 

This  solution  will  give  the  spectrum  of  alkaline  hEKmaiiu  ;  and  if 

the  bands  are  very  indistinct,  it  must  be  treated  with  ammonium 

sulphide,  after  which  the  two  bands  of  reduced  haamatin  are 

plainly  visible  (MacMunn).* 
The  cloth  fi-om  which  the  solution  has  been  made  may  be  ex- 

amined with  the  microscope  for  the  presence  of  adherent  blood 

corpuscles  and  threads  of  insoluble  fibrin  (see  fig.  4 i)  which  may 
remain  after  the  colouring  matter  has  been  dissolved. 
When  the  solution  has  been  allowed  to  settle,  the  superficial 

layer  of  fluid  may  be  drawn  off  with  a 
pipette,  and  the  deep  layer  examined  for 
blood  corpuscles.  These,  though  quite 
characteristic  if  obtained,  are  rarely  to 
be  found  in  old  stains.  Occasionally 
the  white  corpuscles  may  be  seen  when 
the  red  have  all  disappeared.  Care 
must  be  taken  not  to  confound  with 
blood  corpuscles  the  torula  cells  which 
are  frequently  met  with  in  old  blood- 
stains. 

After  the  microscopical  examination, 
the  solution  should  be  submitted  to  the 

micro-spectroscope,  which,  as  already 
stated,  enables  us  to  determine  the  pre- 

sence of  the  absorption  bands  and  the 
reducibility  of  the  solution  with  excessively  small  quantities.  The 
other  chemical  tests  may  then  be  applied  if  necessary  to  small 
quantities  of  the  coloured  solution. 

By  the  above  tests,  single  or  combined,  blood-stains  can,  as  a 
rule,  be  readily  identified. 

Iron  movilds  on  linen  have,  as  in  a  case  related  by  Devergie, 
been  mistaken  for  spots  of  blood ;  but  the  distinction  is  easy. 
If  the  stains  are  not  very  old,  cold  water  dissolves  the  colouring 
matter  oE  blood  more  or  less  completely,  but  does  not  affect  the 
iron  mould.  Hydrochloric  acid  dissolves  out  the  iron  mould,  which 
may  be  recognised  by  its  appropriate  tests  ;  but  does  not  dissolve 
blood-stains  whether  i-ecent  or  old. 
Blood-stains  on  floors,  furniture,  &c.— Blood  that  has 

spouted  from  an  artery  on  to  a  wall  forms  a  stain  resembling  in 
shape  a  "  point  of  exclamation  "  owing  to  the  subsidence  of  the fluid  to  the  lower  end,  and  its  coagulation  there.  The  vertical  or 
the  more  or  less  oblique  direction  of  the  spot  may  indicate  the position  of  the  wounded  vessel.  A  stain  similar  to  that  of  an 
arterial  jet  may,  however,  be  caused  by  the  splashing  of  blood  on to  the  walls  or  furniture. 

Blood-stains  on  carpets,  &c.,  may  often  be  detected  by  bringing 

" .^^nr^^^^^^'^^  ̂ ^^^^  ̂ "^^'""^  dissolve  if  heated  with  water  in  sealed  tubes lip  to  300°  F.  (Bowmitu's  'Medical  Chemistry,'  p.  14). 

After  Gulliver. 
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a  lighted  candle  to  bear  on  the  surface.  At  the  proper  angle  ot 
incidence  the  blood-stain  may  be  recognised  by  its  shiny  surface, and  a  scratch  with  the  nail  causes  on  it  a  vermilion  streak.  The 
stains  can  be  examined  as  if  they  were  stains  on  linen. 
Wood  may  be  shaved  off  and  immersed  in  water  or  salt  solutioa, 

or  the  stain  may  be  scraped,  and  the  solution  made.  If  the  stains 
are  on  articles  which  canuot  be  immersed,  cut,  or  scraped,  a  solu- 

tion may  be  obtained  by  placing  on  the  stain  moistened  filter- 
ing paper.  This  absorbs  the  colouring  matter,  and  may  be  used 

for  testing.  In  applying  the  guaiacum  test  to  blood  colouring 
matter  on  filtering  paper,  it  should  be  borne  in  mind  that  some 
specimens  of  Swedish  filtering  paper  give  of  themselves  the  ozonic reaction. 

Blood-stains  on  articles  of  steel  and  iron  are  readily 
identified  when  they  present  themselves  as  clots  on  a  clean  bright 
surface  of  metal.  They  are  then  of  a  clear  red  or  reddish-brown 
colour,  are  easily  detached,  and  scale  off  under  a  moderate  heat. 
The  presence  of  animal  matter  in  the  spots  is  readily  ascertained 
by  heating  them  in  a  reduction-tube,  when  ammonia  is  given  off, 
and  identified  by  its  alkaline  reaction  on  turmeric  paper.  A  small 
particle  of  blood-crust  is  sufficient  for  this  purpose.  The  crust 
placed  in  a  few  drops  of  distilled  water  will  after  a  time  yield  a 
reddish-brown  solution  and  the  reactions  already  described  ,  and  if 
placed  under  the  microscope,  will  be  found  to  contain  blood- 
globules. 

If  the  blood  is  smeared  on  the  instrument  it  will  not  scale  off 
when  heated.  The  stain  must  be  moistened  with  distilled  water, 

and  carefully  scraped  off  and  examined  chemically  and  with  the 
microscope. 

If  the  instrument  has  been  some  time  exposed  to  air  and  mois- 
ture, spots  of  rust  will  be  mixed  with  those  of  blood.  In  this  case, 

too,  the  stains  ai-e  not  detached  by  heat,  and  it  will  be  necessary 
to  scrape  them  off,  place  them  in  distilled  water,  and  separate  the 
insoluble  particles  of  rust  by  filtration.  The  resulting  coloured 
liquid  will  have  the  chemical  and  microscopical  characters  of  the 
blood  solution.  As,  however,  the  blood  colouring  matter  forms  a 

very  insoluble  compound  with  oxide  of  iron,  water  may  not  dissolve 
it,  in  which  case  dilute  caustic  soda  will  form  a  dichroic  solution 
of  alkaline  hfematin.  Or  the  mixed  blood  and  rust  may  be  scraped 

off,  heated  in  a  tube  v.'ith  soda  or  potash,  dissolved  in  water,  and 

treated  with  the  mixed  sulphates  of  iron,  and  then  with  hydro- 
chloric acid  ;  Prussian^  blue  will  be  formed.  Eust  alone  so  treated 

does  not  give  this  reaction. 

Two  other  kinds  of  spots  on  articles  of  steel  or  iron  have  been 

pointed  out  as  liable  to  be  mistaken  for  spots  of  blood— spots  of 

rust,  and  spots  produced  by  lemon-jnice,  vinegar,  or  other  vege- table acid.  . 

Spots  of  rust  somewhat  resemble  blood-spots  in  colour,  but 

they  do  not  scale  off,  and  are  not  soluble  in  water.  If  thick  enough 

to  be  detached,  they  are  readily  separated  by  filtration,  leaving  the 



MICKOSCOPICAL  DIAGNOSIS  OF  BLOOD-STAINS.  299 

water  quite  clear,  aud  not  affected  by  the  tests  for  iron.  A  drop 

of  hydrochloric  acid  placed  on  the  spot  of  rust  dissolves  it,  and 

leaves  the  metal  clean,  and  on  diluting  the  solution  with  dis- 
tilled water,  the  presence  of  iron  may  be  detected  by  appropriate tests. 

Spots  of  lemon-juice  have  been  mistaken  for  those  of  blood. 
A  man  was  suspected  of  a  murder,  and  a  knife,  apparently  covered 
with  blood,  was  found  iu  his  possession  ;  but  on  examining  it  the 
spots  were  found  to  be  due  to  citric  acid.  The  instrument  had 
been  used  some  days  before  for  cuttiug  a  lemon,  and  had  been  put 
by  unwiped  (Orfila). 

The  thinner  spots  produced  in  this  way  have  a  reddish-yellow, 
the  thicker  a  reddish-brown  colour,  nearly  resembling  that  of 
blood,  and  they  separate,  like  blood-spots,  when  moderately  heated. 
When  heated  in  a  tube  they  give  off  a  volatile  matter,  which  has 
an  acid  reaction — spots  of  blood  have  an  alkaline  reaction.  The 
solution  in  distilled  water  is  light  yellow — that  of  blood  is  red ;  it 
sometimes  has  an  acid  reaction — that  of  blood  is  neuti'al,  or  faintly 
alkaline ;  with  infusion  of  galls  it  yields  a  black  precipitate,  a  blue 
with  the  ferrocyanide,  a  rich  cherry-red  with  the  thiocyanide 
(sulphocyanide)  of  potassium.  Blood  yields  a  red  precipitate  with 
the  first  test,  and  is  unaffected  by  the  others.  The  oxide  of  iron 
is  thrown  down  by  alkalies. 

It  having  been  clearly  made  out  that  the  stain  we  have  been 
examining  is  a  blood-stain,  three  questions  may  arise : 

1.  Is  it  human  blood,  or  that  of  an  animal  ? 
2.  Prom  what  part  of  the  body  did  it  flow  ? 
3.  What  is  the  age  of  the  stain? 

1.  Human  blood,  or  that  of  animals?— Two  means  of 
diagnosis  have  been  proposed,  the  one  microscopical,  the  other 
chemical. 

Diagnosis  by  the  microscope.— The  only  means  of  dis- 
tinction under  the  microscope  is  afforded  by  certain  well-known 

differences  in  the  shape  and  size  of  the  corpuscles.  The  human 
blood-corpuscle,  depicted  in  fig.  43,  p.  295,  is  a  circular  flattened 
disc ;  and  that  of  mammals,  with  the  exception  of  the  camel  tribe, 
has  the  same  form.  The  only  appreciable  difference  is  in  the  size 
of  the  globules.  In  man  they  measure  on  an  average  of  an 
inch ;  in  animals  the  diameters  vary  from  to  ̂ J^.  But  these 
are  only  averages ;  and  the  extreme  measurements,  which  in  man 
may  be  stated  at  1^75^0  and  jr^pj,,  lie  in  some  animals  still  wider 
apart.  When  it  is  borne  in  mind  that  in  most  instances  we  have 
to  examine  a  blood  solution  obtained  from  dried  blood,  made  to 
approximate  to  the  average  density  of  blood  by  the  addition  of 
syrup,  glycerine,  or  salt;  that  the  size  of  the  globules  is  materially 
affected  by  the  density  of  the  medium  in  which  they  float;  and 
that  in  the  blood  itself  the  diameter  of  one  globule  may  be  twice  as 
great  as  that  of  another ;  it  is  scarcely  to  be  expected  that  the  most 
skilful  and  practised  person  should  be  able  to  distinguish  human 
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blood  from  that  of  other  mammals.*  But  the  nucleated  blood 
corpuscles  of  birds,  reptiles,  and  fishes,  differ  so  widely  ia  size  aud 
shape  from  those  of  man  and  animals,  as  to  enable  us  to  state 
positively  that  the  blood  in  a  given  case  is  either  that  of  a  mammal, 
or  belongs  to  one  of  the  three  classes  of  creatures  just  specified. 
The  difi'erences  of  size  and  shape  are  shown  in  the  annexed  wood- 

Fig.  45. 

X  -loo  Diameters. 

cut,  in  which  (1)  is  human  blood,  (2)  the  blood  of  the  common  fowl, 
(3)  the  blood  of  the  frog,  and  (4)  the  blood  of  a  fish.  (For  some 

minute  details  of  measurements  in  Mammalia,  see  '  Micrographic 
Dictionary,'  art.  Blood,  and  Plate  39  of  that  work.)t 

Chemical  diagnosis. — Barruel  first  proposed  to  distinguish  the 
blood  of  different  animals  by  the  characteristic  odour  given  off  on 
adding  sulphuric  acid.  If  this  acid,  diluted  with  half  its  bulk  of 
water,  is  added  to  the  blood  of  an  animal,  an  odour  is  perceived 
which  closely  resembles  that  of  its  perspiration ;  and  probably 
persons  would  recognise  the  odour  if  informed  of  its  existence,  and 
equally  probable  that  they  would  be  mistaken  if  asked  to  name  the 
animal  which  had  supplied  the  blood. 

I  make  this  statement  as  the  result  of  experiments  with  the  fresh 

blood  of  diff'erent  animals,  in  such  quantity  as  a  drachm  or  more, 
made  in  the  class-room  for  several  years  in  succession.  The 

majority  have  always  been  wrong  in  their  guesses ;  but  on  one 
occasion  a  member  of  my  class  was  uniformly  right  in  his  opinion, 
though  the  experiment  w.is  so  devised  as  to  preclude  mere  guessing. 

*  Dr.  J.  G.  Eichardsou,  of  Peunsylvania,i  however,  contends  that  with  the 

use  of  high  powers  (^\th  to  J^th  in.  objective),  and  careful  micrometic  measure- 
ments, it  is  possible,  "  under  favourable  conditions,"  to  distinguish  positively 

between  the  blood  corpuscles  of  man  and  those  of  many  at  least  of  the  domestic 
animals.  Though  he  admits  that  it  is  not  possible  to  distinguish  from  tlie 
human  corpuscle  that  of  any  animal  which  measures  more  than  in.,  yet  he 
argues  that  the  minimum  size  of  the  human  corpuscle  (s^^  in.)  is  so  much 

above  the  average  of  the  pig  (ts'so  in.),  the  ox  (tsW  in.),  the  red  deer  (^'st  m.). 
the  cat  in.),  the  horse  (t/os  in.),  the  sheep  {id-.o  in.),  the  goat  (sa'ffir  m.), that  the  distinction  may  be  made.  , ,     ,  ■ 

t  The  crystals  of  hasmoglobin— which  maybe  obtamedfrom/res/i  blood  in 

some  animals  by  mere  evaporation,  in  others  with  greater  difficulty  by  the  aid 

of  ether,  freezing,  thawing,  &c.— differ  in  different  mammals,  those  of  the  guinea- 
pig  being  tetrahedi-al,  those  of  the  squirrel  being  hexagonal,  the  common  form 

being  rhombic  prisms ;  but  this  fact  scarcely  admits  of  being  applied  to  medico- legal purposes.  

1  '  Anier.  Jour,  of  Med.  Sciences,'  July  1874.  and  various  other  memoirs. 
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As  a  means  of  distiugiiishing  stjots  of  blood,  or  solutions  obtained 

from  them,  this  test  must  certainly  be  disallowed.  It  has  utterly- 
failed  in  the  hands  of  very  competent  persons  (G.)- 

2.  It  has  already  been  stated  that  we  possess  no  means  of  dis- 
tinguishing menstrual  blood  from  blood  from  a  wound,  further  than 

thai  the  nature  of  the  dress,  and  position  of  the  blood  upon  it,  along 

with  the  occurrence  of  epithelial  scales  (squamous  and  cylindrical), 
may  assist  us. 

In  some  cases  spots  submitted  for  exammatioa  are  found  blended 
with  hair,  skin,  or  mucous  membrane,  or  with  other  matters 

adhering  to  the  material  on  which  the  blood  has  fallen.  The  dis- 
covery of  such  admixtures  may  often  supply  very  important  medico- 

legal information. 
Hair  on  weapons. — Weapons  which  have  inflicted  wounds  are 

generally  blood  stained,  and  we  may  often  discover  hairs  adhering  to 
the  blood-clots,  or  otherwise  attached  to  the  weapon,  and  it  is  very 
important  to  determine  whether  the  hairs  are  human  hairs  or  not, 
and  whether  they  correspond  to  the  hairs  on  the  body  of  the 
person  who  has  been  wounded  ;  and  for  this  purpose  a  careful  com- 

parison will  have  to  be  made  of  the  hairs  found  on  the  weapon  with 
those  on  the  body  of  the  deceased.  Hairs  must  not  be  confounded 
with  fibres  of  cotton,  linen,  wool,  or  silk.  Fibres  of  cotton  have  a 
twisted  appearance,  those  of  linen  have  a  tapering  jointed 
structure,  those  of  silk  are  smooth,  and  those  of  wool  have  a 
peculiar  spiral-like  imbrication.    (Pig.  47.) 

Hair  consists  of  a  cortical  and  medullary  substance,  covered  by 
an  imbricated  cuticle.  When  the  hair  is  young  and  soft,  the 
medullary  portion  may  be  absent,  and  the  whole  hair  has  a  fibrous 
appearance.  The  dark,  irregular  appearance  of  the  medulla,  the 
striated  cortical  substance,  and  the  peculiar  imbrication  of  the 
cuticnlar  scales,  render  hair  easily  recognisable.  The  hairs  of  the 
head  are  usually  truncated 
or  split  at  the  free  end.  Fig.  46. 
while  those  of  the  body 
are,  as  a  rule,  pointed,  and 
occasionally  this  difference 
may  enable  us  to  deter- 

mine the  origin  of  the 
hair.  The  hair  of  the 
lower  animals  differs  from 
human  hair  in  several  re- 

spects. In  many  animals 
the  hair  is  entirely  cellu- 

lar, in  others  there  is  a 
combination  of  the  cellular 
with  the  fibrous  structure. 

Examples  of  both  kinds  are  given  in  fig.  47,  p.  303,  which 
may  serve  as  standards  of  comparison  both  as  to  appearance  and size. 

Brain  substance  on  weapons —Occasionally  on  weapons 
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which  have  caused  fracture  of  the  skull  and  lacera,tion  of  the  brain, 
portions  of  brain-substance  are  found.  When  fresh,  it  is  not  easily 
mistaken  ;  when  dry  it  becomes  grey  or  brown,  and  horny.  When 
moistened,  it  assumes  a  whiter  colour  and  a  soapy  consistence. 
Attempts  have  been  made  to  recognise  brain-substance  by  its  re- 

actions with  sulphuric  and  hydrochloric  acids ;  but  they  are  not 
satisfactory,  and  may  mislead.  The  only  satisfactory  method  of 
detection  is  by  the  microscope.  When  the  matter  is  softened  in 
distilled  water  or  in  a  solution  of  salt,  the  presence  of  nerve  cells 
or  of  nerve  fibres  may  be  ascertained.  These  are  small  {-^^^  inch 
or  less  in  diameter),  generally  ampullated  (fig.  46),  or  they  may 
have  been  disorganised,  and  only  myelin  drops  may  remain. 
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Fig.  47. 

A.  Fibres  of  Cotton.    B.  of  Linen.    0.  of  Wool     D  of  Silk 
E.  Hair  of  Pig    F.  of  Eabbit.    G.  of  Hare.    I.  of  Horse.    J.  of  (Jow. ..  ot  Uat.    L.  of  Dog. 
H.  Human  hair.    From  head  (a)  ;  from  body  (b). 



CHAPTER  IV. 

DEA.TH  BY  FIRE— SPONTANEOUS  COMBUSTION- 
DEATH  BY  LIGHTNING— BY  COLD— BY 

STARVATION. 

DEATH  BY  EIRE. 

Deaths  by  burns  and  scalds  are  of  frequent  occurrence,  and  tie 
greater  number  are  due  to  clothes  catching  fire,  a  smaller  number 
to  conflagrations,  and  to  explosions  of  gunpowder,  fireworks,  and 
gases.  A  considerable  number  of  deaths  due  to  scalding  liquids 

are  entered  in  our  death  registers  under  "  Burns  and  Scalds,"  and 
about  fifty  deaths  in  the  year  are  caused  by  drinking  hot  water. 

The  cause  of  death  by  burning  is  not  always  the  same.  Some 

are  suffocated  by  smoke  ;  othei'S  die  frightened,  or  by  blows  from 
falling  bodies  ;  others  by  the  shock  that  follows  extensive  injury 
to  the  tissues ;  and  others,  again,  at  periods  more  or  less  remote 
from  the  burning,  by  collapse,  or  the  effects  of  inflammation. 
Children  not  unfrequently  die  in  a  state  of  coma  from  severe 
burns,  owing  to  congestion  and  serous  effusion  in  the  brain,  and  a 
frequent  cause  of  death  after  burns  is  inflammation  of  serous  or 
mucous  membranes.  The  duodenum,  according  to  the  observations 

of  Curling,*  is  especially  apt  to  be  so  affected.  The  danger  from 
burns  and  scalds  is  in  great  measure  proportional  to  the  extent  of 
surface  injured. 

The  appearances  produced  by  burning  consist  of  redness,  blisters, 
entire  or  burst,  roasted  patches,  sooty  spots  and  marks  from 
burnt  articles  of  clothing,  and  singed  hair._ 

The  same  medico-legal  questions  arise  in  reference  to  death  by 
fire  as  in  other  forms  of  external  injury,  except  that  the  alternative 
of  suicide  or  homicide  rarely  presents  itself.  Both  burns  and 
scalds  are  rare  suicidal  and  homicidal  acts.  In  cases  of  murder, 

the  marks  on  the  body  would  show  that  the  burning  was  inflicted 

durinw  life;  but  as  a  murderer  sometimes  resorts  to  buining  to 

conceal  the  real  mode  and  cause  of  death,  we  may  have  to  dis- 

tinpuish  burning  during  life  from  burning  after  death.  Again, 

when  a  body  is  found  with  marks  of  burning  too  extensive  to  be 

explained  by  the  quantity  of  fuel  consumed,  it  may  become  a 

question  whether  it  was  unusually  combustible,  or  had  undergone 

a  process  of  "  spontaneous  combustion." 
«  'Med.  Cbir.  Traus.,'  vol.  xxv. 
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Burns  inflicted  during  life  and  after  death. — The  dis- 
tinction between  burns  and  scalds  inflicted  before  and  after  death 

has  been  made  the  subject  of  numerous  experiments  by  Sir  R. 
Christison,  Casper,  Champouillon,  Chambert  and  others.  As  a 
general  result  of  these  experiments,  it  may  be  stated  that  the 
indications  of  a  burn  inflicted  during  life  are  the  presence  of 
vesications  and  the  signs  of  inflammatory  reaction.  If  these  are 
not  present,  which  may  be  the  case  even  though  the  burns  have 
been  inflicted  during  life,  we  have  no  means  of  distinguishing  the 
one  from  the  other.  The  vesicles,  which  appear  immediately  or 
after  a  varying  interval,  contain  serum,  which  either  coagulates  in 
mass,  or  yields  a  copious  precipitate  of  albumen  when  heated  or 
acted  upon  with  nitric  acid. 

Surrounding  the  vesicle  there  is  a  deep  red  line,  which  remains 
after  death,  and  which  is  a  characteristic  sign  of  vital  reaction, 
though  it  is  not  always  present,  as  death  may  occur  before  it  shows 
itself. 
When  the  cuticle  is  removed,  the  skin  underneath  is  found  red- 

dened, and  dotted  by  the  deep  red  openings  of  the  sudoriparous  and 
sebaceous  ducts.  The  redness  also  extends  into  the  snbcutaneous 
tissues.  This  reddened  base  of  the  vesicle  is  the  most  valuable 
indication  of  a  burn  inflicted  during  life,  as  it  will  bo  found  where 
there  is  no  red  boundary  line.  Tt  is  scarcely  necessary  to  add 
that  redness  follows  instantly  on  the  application  of  heat,  and  that 
vesicles  show  themselves  after  the  interval  of  a  few  seconds. 

On  the  other  hand,  in  post-mortem  burns  vesicles  are  produced, 
if  at  all,  wiih  great  difficulty.  If  they  do  form,  they  either  contain 
only  air,  or,  if  a  fluid,  one  which  contains  little  albumen,  and 
becomes  only  opaline  or  milky  when  heated,  or  on  the  addition  of 
nitric  acid.  The  base  is  not  red,  but  the  surface  of  the  skin  is  of  a 
dull  white,  dotted  with  grey  at  the  orifices  of  the  cutaneous  ducts. 
There  is  no  red  boundary  line.  These  post-mortem  vesicles  are 
most  readily  produced  in  anasarcous  subjects.  Vesicles  caused  by putrefaction  are  readily  distinguished  by  the  absence  of  these 
appearances,  the  exposed  true  skin  being,  like  that  of  adjacent  parts, colourlefis  or  green. 

The  appearances  just  described  as  due  to  the  application  of  heat 
to  the  hvmg  body  are  common  to  all  intense  inflammations  of  the 
skin,  whether  due  to  disease,  or  caused  by  the  application  of  can- 
tharides  and  other  strong  irritants,  by  pressure  or  by  friction.  I 
have  seen  on  the  ankles  of  a  young  man  who  had  "died  of  acute phthisis,  two  patches  of  inflammation  of  a  deep  red  colour,  not  re- 

movable by  pressure,  and  with  well-defined  margins,  on  one  of 
which  were  large  vesicles  containing  serum.  I  ascertained  beyond doubt  that  the  spots,  which  had  been  observed  during  life,  were  not 
caused  by  the  application  of  any  heated  body  (G.).  Appearances simulating  burns  also  precede  the  acute  bed-sore  of  certain  cerebral and  spinal  affections.* 

»  Consult  Oharcot,  'Diseasos  of  the  Nervous  System,'  Syd.  Soc.Trau.  1877. 
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In  all  these  cases  of  acute  cutaneous  inflammation  a  thin  vertical 

section  of  the  inflamed  skin  and  underlying  tissues  displays,  even 
to  the  uaked  eye,  distinct  red  patches,  contrasting  very  strikingly 
^vith  similar  sections  of  skin  discoloured  by  mere  subsidence  of  the 
blood. 

The  diagnostic  marks  just  described  have  a  distinct  bearing  on 
those  rare  cases  in  which,  as  in  that  of  Bolam,  tried  at  Newcastle 
in  1839,  arson  is  resorted  to  conceal  the  true  cause  of  death. 

Of  the  question  of  accident,  suicide,  or  homicide,  it 
must  sufiice  to  observe  that  suicides  and  homicides  by  fire  are  very 
rare  ;  aud  that  the  suicidal  cases  occur  chiefly  among  persons  of 
unsound  mind. 

SPONTANEOUS  COMBUSTION. 

The  following  case,  which  rests  on  the  authority  of  Le  Oat,  a 

firm  believer  in  spontaneous  combustion,  forms  a  fitting  introduc- 
tion to  this  subject.    It  is  said  to  have  taken  place  in  1725  :— 

One  Millet,  of  Eheims,  was  charged  with  the  murder  of  his  wife, 

the  remains  of  whose  body  were  found  lying  near  the  kitchen 

hearth  on  the  floor,  which  was  partially  burnt.  Parts  of  the  head 
and  lower  extremities,  and  a  few  of  the  vertebra3,  had  escaped 
combustion.  Millet  stated  that  he  and  his  wife  had  retired  to  rest 

the  previous  evening,  but  that  she,  not  being  able  to  sleep,  got  up 
and  went  into  the  kitchen,  as  he  supposed,  to  warm  herself ;  that  he 

was  aroused  by  the  smell  of  fire,  and  going  downstairs,  found  the 

deceased  lying  in  the  manner  stated.  The  prisoner  was  con- 
demned to  death,  but  on  appeal  to  a  higher  court  the  case  was 

pronounced  one  of  spontaneous  human  combustion,  and  the  sen- tence was  revoked. 

In  this  case  the  extent  to  which  the  body  was  consumed  gave 

some  support  to  the  opinion  that  it  was  unusually  combustible,  but 

none  to  the  notion  that  the  fire  originated  in  the  body  itself.  It 

was  certainly  in  the  most  favourable  circumstances  for  being  set  on 

fire ;  and  this  is  true  of  most  of  the  cases  attributed  to  spo
n- 

taneous combustion  in  England  and  abroad.  ,  n 

Orfila  testifies  his  belief  in  spontaneous  human  combustion  by 

thus  describing  the  phenomena  that  accompany  it :— A  light  b
lue 

flame  not  readily  extinguished  by  water,  but  even  increased  by
  it, 

appears  over  the  part  about  to  be  attacked,  followed  by 
 deep 

eschars,  accompanied  by  convulsions,  dehrium,  vomit
ing,  and 

diarrhoea.  A  peculiar  state  of  putrefaction  ensues,  
which  soon 

proves  fatal.  The  process  is  said  to  be  extremely  rapid
,  but  the 

body  is  never  quite  consumed ;  some  parts  are  only  halt  burnt, 

Avhile  others  are  reduced  to  a  carbonaceous,  foetid,
  unctuous  ash. 

The  trunk  is  usually  consumed,  but  the  hands  ana  
feet  escape^ 

The  clothes  are  commonly  destroyed  ;  but  
articles  of  f"  mtuie 

standing  near  escape.  A  thick  greasy  soot  
covers  the  wa  Is  and 

furniture,  and  the  air  has  an  offensive  empyreum
atic  odour.  The 

phenonieAon  is  stated  to  occur  chiefly  m  a
ged  corpulent  females. 
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and  especially  in  persons  long  addicted  to  the  abuse  of  spirituous 
liquors. 

It  is  practically  of  little  consequence  whether  the  doctrine  of 
spontaneous  combustion  be  true  or  false.  The  cases  *  recorded 
create  a  presumption  in  favour  of  an  unusual  combustibility  of  the 
body,  occurring  in  rare  instances,  and  for  the  most  part  in  corpu- 

lent spirit-drinking  females,  merely  requiring  to  be  set  on  fire,  and 
needing  no  other  fuel  but  their  clothes,  night-dress,  or  ordinary  bed- 
furniture.  Till  we  possess  further  cases  better  authenticated  and 
more  accurately  reported,  we  must  rest  content  with  this  amount  of 
knowledge,  not  forgetting,  meanwhile,  that  such  men  as  Liebig  and 
Casper  treat  the  very  notion  of  spontaneous  combustion  as  an  idle 
fable,  stamped  with  the  brand  of  sheer  credulity,  and  one  opposed 
to  such  simple  facts,  among  others,  as  that  the  human  body  contains 
75  per  cent,  of  water. 

The  spontaneous  combustion  of  inorganic  substances,  a  subject 
of  much  interest  and  importance,  has  no  medico-legal  bearing. 

DEATH  BY  LIGHTNING. 

About  a  score  of  deaths  by  lightning  occur,  one  year  with  another, 

in  England  and  "Wales  ;  of  twenty-one  deaths,  eighteen  took  place  iu males  and  three  in  females.  It  is  a  mode  of  death  that  rarely  gives 
rise  to  medico-legal  questions  ;  but  as  the  effects  of  Hghtning  on 
the  body  often  resemble  those  caused  by  mechanical  violence,  a 
question  might  arise,  whether  a  person  found  dead  under  unknown 
circumstances,  had  perished  by  lightning  or  had  been  murdered. 

Smce  the  introduction  of  electric  lighting  several  deaths  have 
occurred  from  an  electric  shock,  owing  to  workmen  inadvertently 
handhng  the  wires  while  the  current  was  passing.  The  cause  of 
death  is  similar  to  that  of  death  by  lightning;  there  is,  as  a  rule, no  external  mark. 

In  most  cases  we  have  a  clue  to  the  cause  of  death  in  the  fact 
that  a  thunderstorm  has  taken  place,  and  that  the  corpse  is  found m  such  a  situation,  and  with  such  surroundings,  as  is  consistent with  its  having  been  struck  by  lightning. 
As  a  general  rule,  it  may  be  stated  that  the  electric  current 

prel-ers  good  conductors;  and  as  the  human  body  is  a  very  good conductor,  it  is  as  likely  to  be  struck  as  any  object  sitniiarly situated,  unless,  perhaps,  that  object  be  of  metal. 
As  a  general  rule,  too,  lofty  objects  are  most  likely  to  be  struck; Out  persons  have  been  struck  in  the  immediate  neighbourhood  of tall  trees  which  have  been  uninjured  ;  and  in  woods  it  is  not  always the  highest  trees  that  are  struck.   The  electric  discharge  is  often 

in*F?ance''n'i?rf  n^^f^T^'  ̂ ''^  ̂''°^Slit  together  28,  of  which  20  occun-ed 
extenrof  des^m^in^^  nf"?  'i'^™'''-^^  P^^ic^l^i's  of  =i  case  in  which  the 
the  surround  ̂ 8  ^"^^  '"'"^'^  ̂ """^  proportion  to  that  of 

'  Brit,  and  For.  Mcd.-Chir.  Eeview,'  Jan,  1870. 
x2 
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conducted  to  the  body  by  such  lofty  objects  as  trees,  masts,  the 

rigging  of  ships,  and  the  moist  sti-ings  of  kites.  The  danger  of 
remaining  under  a,  tree  during  a  storm  is  proverbial. 

It  has  been  thought  that  a  person  is  tolerably  safe  in  an  open 
space  far  from  any  object  which  could  attract  the  electric  dis- 

charge, but  this  is  an  error.  The  human  body  may  be,  in  these 
circumstances,  the  most  prominent  object  and  also  the  best  con- 
ductor. 

Death  may  be  caused  by  an  electric  discharge  other  than  the 
descending  lightning  stroke.  Tliis  happens  when  a  cloud  near 
the  earth  is  negatively  electrified,  while  the  earth  is  positive,  and 
the  human  body  serves  as  the  conductor,  by  which  the  equilibrium 
is  restored,    This  is  called  the  ascending  or  returning  stroke. 

The  violent  mechanical  effects  produced  by  the  electric  discharge 
— the  disruption  of  buildings  and  removal  of  parts  of  them  to  a 
distance,  the  rending  of  trees  into  laths,  the  separation  of  good 
conductors  from  bad  ones,  the  fusion  of  metallic  substances,  the 

ignition  of  inflammable  ones,  the  magnetic  pi-operties  communi- 
cated to  articles  of  iron  and  steel— are  familiarly  known. 

The  post-mortem  appearances  in  bodies  struck  by  lightning 
are  very  various.  Sometimes  no  marks  of  injury  are  found,  and 
this  is  said  to  occur  most  commonly  in  death  by  the  returning 
stroke.  In  other  cases  the  body  is  bruised  or  torn  at  the  spot 
where  the  electric  current  has  entered ;  or  there  is  merely  a  small 

round  hole  at  the  point  of  exit.  Extensive  bruises  and  livid 

streaks  are  sometimes  present,  most  frequently  on  the  back. 

Occasionally,  also,  metallic  chains  are  fused,  causing  local  burns 
and  metallic  streaks  on  the  skin.  Fractures  of  the  bones  are 

rare :  they  may  occur,  as  Ambrose  Pare  states,  without  external 
wound.  A  case  of  extensive  fracture  of  the  bones  of  the  skull  is 

related  by  Pouillet.  Marks  of  burns  and  singeing  are  sometimes 

present.  They  may  occur  even  when  the  clothes  have  not  been  set on  fire. 

Hunter  was  of  opinion  that  in  death  by  lightmng  there  was  an 

absence  of  rigor  mortis,  that  the  blood  did  not  coagulate,  and  that 

putrefaction  was  hastened.  These  statements  are  not,  however,  in 

accordance  with  other  observations  in  death  by  lightning  ;  persons 

killed  by  lightning  being  sometimes  found  rigid  in  the  position  
in 

which  they  were  struck.  And  Eichardson's  experiments  on  anima
ls 

show  that  well-marked  j-igidity  comes  on  in  death  from  electrica
l 

discharges.  The  blood  seems  to  coagulate  more  slowly  than  
usual 

in  these  cases,  but  the  course  of  putrefaction  does  not  se
em  intiu- 

enced  in  any  appreciable  manner.  These  points  are  wo
rthy  ot 

note  ;  but  even  should  the  blood  be  fluid,  rigidity  absen
t,  and 

putrefaction  hastened,  these  are  not  peculiar  to  death  by  li
ghtmng, 

for  thev  mav  all  coincide  in  other  modes  of  sudden  dea
th. 

In  some  cases  the  state  of  the  objects  found  on  the 
 corpse,  or 

belonging  to  it,  furnish  complete  evidence  of  the
  cause  ot  death. 

The  clothes  may  be  torn  and  burnt;  the  shoes 
 struck  the 

feet;  metallic  bodies  fused  and  forcibly  carried  t
o  a  distance;  and 
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articles  of  iron  or  steel,  such  as  the  steel  of  the  stays  or  the  main- 

spring of  a  watch,  rendered  strongly  magnetic* 
Cause  of  death. — The  electric  discharge  acts  chiefly  through 

the  nervous  system,  and  the  cause  of  death  is  the  shock  or  dis- 
ruption sustained  by  it.  When  not  immediately  fatal,  its  action 

on  the  braiu,  spinal  cord,  or  nerves,  is  shown  by  loss  of  sight, 
and  various  affections  of  sensation  or  voluntary  motion,  temporary 
or  permanent. 

DEATH  BY  COLD. 

This  is  an  uncommon  event  in  this  country,  though  death  by  cold 
and  inanition  combined  is  not  very  rare  in  severe  winters. 

The  first  effect  of  intense  cold  is  a  sense  of  numbness  and  stiff- 
ness in  the  muscles  of  the  limbs  and  face.  This  is  soon  followed  by 

torpor  and  profound  sleep,"  passing  into  coma  and  death. 
"'  The  effect  of  cold  on  the  circulation  is  to  drive  the  blood  from 
the  surface  to  the  interior  of  the  body,  so  as  to  gorge  the  spleen, 
liver,  lungs,  and  brain.  The  genital  organs  are  also  congested, 
sometimes  giving  rise  to  priapism.  The  temperature  of  the  blood 
itsejf  is  lowered ;  the  heart  contracts  slowly  and  feebly,  and  the 
piHse  is  small  and  weak.  The  congestion  of  the  nervous  centres 
occasions  numbness,  torpor,  somnolency,  giddiness,  dimness  of 
sight,  tetanus,  and  paralysis  ;  and  the  congestion  of  the  brain 
sometimes  occasions  a  species  of  delirium,  as  happened  to  Edward 
Jeuner;  or  the  appearance  of  intoxication,  as  witnessed  by  Captain 
Parry  and  others  in  the  expeditions  to  the  North  Pole. 

The  effect  of  cold  varies  in  intensity  with  sex,  age,  and  strength  : 

the  very  young,  the  aged,  the  infirm,  persons  worn  out  by  disease^and fatigue,  and  those  addicted  to  the  use  of  intoxicating  liquors,  perish 
.soonest.  Some  persons,  too,  have  a  great  advantage  over  others 
in  their  power  of  resisting  cold— a  fact  frequently  observed  by 
voyagers  and  travellers  in  the  Arctic  regions. 

In  estimating  the  effect  of  cold,  it  should  be  borne  iu  mind  that 
the  body  is  cooled  in  three  ways— by  evaporation,  by  conduction  of the  air  in  contact  with  it,  and  by  radiation. 

The  cutaneous  evaporation  is  increased  by  dry,  and  diminished  by 
moist  air.  Hence  the  body  parts  with  its  heat  more  rapidly  in  a 
dry  atmosphere.  On  the  other  hand,  the  body  is  cooled  by  con- 

duction when  the  air  is  moist ;  so  that  the  body  is  cooled  alike  by dry  cold  air  and  by  cold  moist  air.  Cold  humid  winds  lower  the 
temperature  m  a  very  striking  degree  by  evaporation  and  by  con- 

duction ihe  effect  of  a  slight  breeze  in  increasing  the  sensation ot  cold  has  been  remarkably  shown  in  the  expeditions  to  the  Polar seas. 

Post-mortem  appearances.— The  appearances  after  death  by 
cold  stijl^rgquire  mvestigation,  but  the  following  have  been  found  by 
wnV/n '  (Inscription  of  tlio  effects  of  lightning  will  be  fonnd  in  Dr.  Sistior'a work,^  De  la  Foudre,'  Pans  17U(i,  See  also  an  interesting  series  of  exper  ,,  ents on  animals  with  powerful  electric  discharges,  by  Dr.  B.  W.  llichards  i,    M  d 
Times  and  Ga..,'  May,  August,  and.September  1869.  ' 
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Ogston  *  uniformly  present  in  adults.  A  florid  or  arterial  hue  of 
the  blood,  except  when  in  mass ;  an  oyer-distension  of  both  cavi- 

ties of  the  heart  and  all  the  large  vascular  trunks  ;  a  notable  pallor 
of  the  skm  generally,  but  here  and  there  dusky  red  patches  on  non- 
dependent  parts.  He  found  also,  as  a  rule,  anasmia  of  the  viscera 
most  largely  supplied  with  blood.  In  ten  cases  he  found  moderate 
congestion  of  the  brain  in  three,  and  of  the  liver  in  seven.  Other 
observers  have,  however,  described  the  viscera  as  being  congested. 
In  two  cases  reported  by  Dr.  Kellie,  of  Leith,  there  was  a  lai-ge 
effusion  of  serum  in  the  ventricles  of  the  brain.  Though  the  appear- 

ances described  by  Ogston  seem  to  be  the  most  reliable  and  uniform, 
further  investigations  will  be  necessary  before  we  can  consider  them 
as  altogether  characteristic  and  conclusive  of  death  from  cold. 

The  question  of  accident,  suicide,  or  homicide  rarely  finds  place 
in  this  mode  of  death ;  but  in  one  singular  and  horrible  case  death 

by  cold  was  a  homicidal  act.  A  girl,  11  yeai's  of  age,  some  years 
since,  was  compelled  by  her  parents  to  stand  naked  in  a  pail  of  ice- 
cold  water,  while  the  water  was  being  poured  over  her,  till  she  died. 

DEATH  BY  STARVATION. 

This  is  a  very  rare  event;  but  death  from  cold  in  persons  in- 
sufficiently nourished  is  not  infrequent.  Cases  of  homicide  by  the 

deprivation  of  food  are  of  occasional  occurrence ;  f  the  insane  some- 
times commit  suicide  by  obstinately  refusing  to  take  sustenance  ; 

some  prisoners  under  long  sentences  would  starve  themselves  if  not 
fed  by  force. 

The  symptoms  produced  by  protracted  abstinence  are 
pain  in  the  epigastrium,  relieved  by  pressure,  with  intense  thirst 
and.  extreme  weakness  and  emaciation.  The  face  is  pale  and 

ghastly  ;  the  cheeks  are  sunken  ;  the  eyes_hollow,  wild,  and  glisten- 
ing; the  breath  hot;  the  mouth  dry  and  parched;  the  bones  pro- 

ject. The  body  at  length  exhales  a  foetid  odour,  the  mucous  mem- 
branes of  the  outlets  become  red  and  inflamed,  and  death  takes 

place  in  a  fit  of  maniacal  delirium,  or  in  horrible  convulsions. 

From  Willan's  case,  presently  to  be  cited,  and  the  statements  of 
prisoners  who  have  voluntarily  abstained,  it  appears  that  the 

craving  for  food  disappears  in  about  three  days,  and  that  the 
second  day  of  abstinence  is  that  of  greatest  suiJering  (G.). 
Post-mortem  appearances.— The  body  is  much  emaciated, 

and  exhales  a  foetid  odour;  the  eyesareredand  open;  theskin,  mouth, 

and  fauces  dry  ;  the  stomach  and  intestines  empty  and  contracted, 

so  as  to  be  quite  translucent ;  the  gall-bladder  is  distended  with" 
bile ;  the  heart,  lungs,  and  large  vessels  are  collapsed,  bloodless  and 

*  '  Lect.  on  Med.  Jm-isp.,'  p.  556.  ,    ,  , 
t  Tho  Penge  case  (Central  Criminal  Court,  Sept.  1877)  mvolved  a  cliargo  of 

homicide  by  starvation  against  four  persons.  The  prisoners  wore  convicted 
of  nuirder  but  owing  to  objections  urged  against  the  validiiy  of  tho  medical 

evidence  for  the  prosecution,  the  sentence  was  commuted.  ¥or  an  account  of 

the  post-mortem  appearances,  and  discussion  of  then-  significance,  see  the  •  trit. Med.  Journ.,'  Oct.  6,  1877,  ei  seq. 
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attenuated  ;  and  putrefaction  runs  a  rapid  course.  Tliese  appear- 
anceFafe  not  so  characteristic  as  to  be  decisive  of  the  mode  of  death ; 

but  in  the  absence  of  any  disease  productive  of  extreme  emaciation 

such  a  state  of  body  furnishes  a  strong  presumption  of  death  by 
starvation.  It  must  be  recollected  that  there  are  maladies,  such  as 

stricture  of  the  CBSophagus  and  organic  disease  of  the  stomach, 

tubercular  disease,  diabetes,  Addison's  disease,  &c.,  which  prove 
fatal  by  starvation  or  malnutrition.  Search  should  therefore  be 
made  for  such  causes  of  death. 

The  post-mortem  appearances  were  faithfully  described  by  Mr. 
Biggs  in  the  case  of  Mark  Coraish,  killed  by  starvation  and  ex- 

posure by  his  father  and  step-mother.*  He  stated  at  the  inquest 
that  the  deceased  was  so  wasted  that  he  had  scarcely  any  muscle 
left,  and  no  fat;  that  he  looked  like  a  skeleton  with  the  skin 
tightly  stretched  over  him  ;  that  he  could  not  only  see  each  bone, 
but  its  peculiarities ;  that  all  the  organs  were  healthy,  though  the 
heart  and  stomach  were  small ;  that  the  omentum  was  as  clear  as 
glass ;  that  there  was  no  food  in  the  stomach ;  that  the  small 
intestines  were  nearly  empty ;  and  that  there  was  no  appearance 
of  chyle. 

The  period  at  which  death  happens  varies  with  age,  sex,  strength, 
and  amount  of  exertion,  and  especially  with  the  supply  of  water. 

The  question,  how  long  a  person  may  remain  without  food,  or 
with  a  very  scanty  supply  of  it,  is  of  some  importance,  as  will 
appear  from  the  case  of  Elizabeth  Canning,  quoted  in  Dr. 

Cumming's  Lectures. f  It  was  alleged  that  a  girl  of  eighteen  had 
been  confined,  in  the  depth  of  winter,  twenty-eight  days,  without 
fire,  with  about  a  gallon  of  water  in  a  pitcher,  and  with  no  food 
but  some  pieces  of  bread,  amounting  altogether  to  about  a  quartern 
loaf,  and  a  small  mince  pie  which  she  happened  to  have  in  her 
pocket,  and  that  at  the  expiration  of  the  period  she  retained 
strength  enough  to  break  down  a  window-shutter  fastened  witli 
nails,  get  out  of  the  window  on  to  a  sort  of  pent-house,  thence 
jump  to  the  ground  nine  or  ten  feet,  and  finish  by  walking  from 
Enfield  Wash  to  Aldermanbury. 

The  cases  presently  to  be  cited  give  good  ground  for  believing 

that  lij'e  might  have  been  prolonged  for  twenty-eight  days^ even  more,  on  this  scanty  supply  of  nourishment ;  but  it  is  ex- 
tremely improbable  that  at  the  end  of  this  time  Elizabeth  Canning 

could  have  had  strength  enough  left  to  effect  her  escape.  This 
case  is  also  curious  in  its  bearing  on  the  question  of  identity.  A 
fresh  interest  has  been  given  to  this  question  of  prolonged  absti- 

nence by  the  case  of  Sarah  Jacob,  the  Welsh  Easting  Girl. 
There  are  four  distinct  classes  of  cases  which  maybe  used  to 

throw  light  on  this  question  of  the  duration  of  life  under  complete or  nearly  complete,  deprivation  of  food  :  1.  Mechanical  obstruction 
of  the  gullet;  2.  Shipwrecked  persons  subject  to  exposure  and 
fatigue;  3.  Persons  buried,  and  rendered  inactive,  by  such  Ob- 

's '  Morning  Chronicle,'  Februni-y  2C,  1863. 
t  '  Medical  Gazette,'  vol.  xix. 
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structions  as  falliDg  earth  ;  4.  Persona  wilfully  abstaining  from 
food,  generally  under  circumstances  demanding  little  exertion  of mind  or  body. 

1.  For  an  interesting  case  of  this  class  we  are  indebted  to  Dr. 
Ourrie,  of  Liverpool.  A  man,  66  years  of  age,  survived  a  complete 
obstruction  of  the  gullet  (with  the  aid  of  nutritious  clysters  and 
baths  of  milk-and-water  administered  during  thirty-two  days)  for 
thirty-six  days.  The  man,  who  was  tall  and  corpulent,  was  reduced 
from  an  ascertained  weight  of  240  lbs.  down  to  138  lbs.— a  loss 
of  102  lbs., _  of  which  two-fifths  took  place  in  the  space  of  thirty -two 
days,  for  his  weight  before  the  complete  obstruction  of  the  gullet  was 
179  lbs.  In  the  last  twelve  days  he  lost  16  lbs.,  or  at  the  rate  of 
If  lb.  per  diem  ;  and  this  loss  the  already  wasted  frame  sustained 
in  spite  of  the  nourishment  administered  in  the  mode  just  described. 
What  the  unchecked  rate  of  waste  would  have  been  we  have  no 
means  of  ascertaining;  but  we  know  that  death  took  place  when 
the  body  had  lost  102  lbs.  out  of  240,  or  little  more  than  two  parts 
in  five  of  its  original  weight — a  reduction  corresponding  most 
closely  to  the  results  of  Chossat's  experiments  on  animals.  He 
laid  it  down  as  a  broad  principle,  derived  from  experiments  on 
many  different  living  creatures,  that  life  ceases  when  an  animal 
loses  two-fifths  of  its  weight ;  so  that  an  animal  weighing  100  lbs. 
would  die  when  its  weight  was  reduced  to  60  lbs.  Though  life 
may  cease  before  this  point  is  attained,  and  the  period  varies  greatly 
in  different  classes  of  animals,  it  can  rarely  extend  beyond  it. 
The  daily  loss  amounts  to  one  twenty-fourth  of  the  entire  weight 
■ — a  statement  in  harmony  with  the  conclusion  of  Bidder  and 
Schmidt,  that  an  animal,  to  maintain  its  weight,  ought  to  take 
one  twenty-third  part  of  it  daily  in  the  shape  of  food  susceptible 
of  being  assimilated,  water,  oxygen,  and  inorganic  salts  of  course 
included. 

The  pi'ogressive  and  rapid  waste  of  the  body,  and  the  extinction 
of  life  at  or  about  the  point  at  which  an  animal  loses  two-fifths  of 
its  weight,  may  therefore  be  taken  as  data  sufiiciently  established ; 
as  also  the  fact,  long  since  proved  by  E.edi,that  animals  live  much 
longer  (birds  more  than  twice  as  long)  when  they  have  free  access 
to  water. 

2.  Of  the  prolongation  of  life  under  the  fatigue,  exposure,  total 
privation  of  food,  and  want  of  fresh  water  (except  such  as  may 

have  been  supphed  by  dew  or  rain)  incidental  to  shipwi-ecks,  we 
have  some  well-authenticated  cases.  A  narrative  of  a  shipwreck 
on  the  Calcutta  coast,  which  has  been  placed  at  my  disposal,  shows 

that  out  of  eighteen  men  without  food  or  water  twelve  days,  three 

died,  the  rest  escaped  and  recovered  (Gr.).  And  a  very  detailed  and 
evidently  faithful  account  of  the  picking  up  at  sea  of  Captain 

Casey,  commander  of  the  Jane  Loivden,  timber  vessel,  shows  that 

out  of  eighteen  men,  including  the  captain  himself,  wholly  without 

provisions  and  fresh  water,  one  survived  eleven  days,  one  twelve, 
one  fourteen,  two  fifteen,  one  eighteen,  and  the  captain  himself, 

who  recovered,  twenty-eight  days.    Two  men  appear  to  have 
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died  early,  furiously  delirious  ;  one  (a  lad,  aged  19)  who  died  on 
the  twelfth  day,  was  quietly  delirious,  with  spectral  illusions; 
two  others  were  delirious,  and  Captain  Casey  had  illusions  of 

hearing.* 3.  Of  confinement  in  coal  mines  we  have  instances  of  men  and 

boys  surviving  six  and  eight  days,  and  one  man  twenty-three  days.f 
There  was  access  to  water  for  the  first  ten  days. 

4.  The  longest  abstinence  from  food,  with  free  access  to  water, 
of  which  I  have  had  experience  among  prisoners,  is  ten  days.  In 
two  men  and  one  woman  complete  abstinence  from  food  during 
this  period  was  followed  by  no  bad  symptom,  and  the  ordinary 
prison  diet  was  resumed  without  injury  to  health.  The  prisoners 
were  weakened,  but  by  no  means  exhausted  (G.).  In  the  case  of 

ten  days'  starvation  of  a  prisoner  reported  by  Casper,  scarcely  any 
liquid  was  taken,  and  the  exhaustion  was  much  greater.^ 

The  case  of  Bernard  Oavanagh,  though  not  one  of  complete 
abstinence,  may  be  added  to  the  foregoing.  Having  been  com- 

mitted to  gaol  for  three  months,  he  was  placed  in  a  cell  under 
strict  surveillance,  and  refused  to  eat  or  drink.  This  continued, 
as  it  was  alleged,  nine  days,  at  the  end  of  which  time  he  was 

reported  to  be  in  "  perfect  bodily  health."  But  on  the  thirteenth 
day  it  was  remarked  that  the  gruel  supplied  to  him  came  back 

the  same  in  quantity,  but  much  thinner.  The  man's  health  having 
by  this  time  suffered,  he  was  supplied  with,  and  gladly  received, 
nourishing  food.§ 

But  we  have  well  authenticated  cases  extending  much  beyond 
ten  days.  There  is  Hufeland's  curious  case  of  the  ruined  merchant,  a suicide  by  starvation,  who  kept  a  diary  of  his  sensations  for  thirteen 
days,  and  died  on  the  18th  (G.  H.  Lewes'  '  Physiology  of  Common 
Life,'  vol.  i.p.25) ;  the  case  of  Viterbi, who  survived  twenty-one  days ; of  Cecilia  Rygeway,  reported  to  have  survived  forty  days  ;  and  a 
case  of  forty-two  days,  briefly  attested  by  Van  Swieten.  The  third 
of  these  cases  is  thus  epitomized  by  the  author  of  an  article  on 
Fasting  Girls  published  in  '  All  the  Year  Bound,'  Oct.  9,  1869 : 
"  Ceciha  de  Eygeway,  having  been  imiDrisoned  in  Nottingham  jail for  the  murder  of  her  husband  during  the  reign  of  Edward  III. 
(the  year  13.57),  remained  'mute  and  abstinent'  for  forty  days, neither  eating  nor  drinking  during  this  time.  It  was  considered 
so  much  in  the  nature  of  a  religious  sign  or  miracle  that  Dame 
Rygeway  was  pardoned  by  the  king."  The  fourth  case  is  briefly mentioned  by  Van  Swieten  in  his  '  Commentaries  on  Boerhaave's 
Apliorisms  (heading,  Melancholy  Madness)  :  "  I  knew  a  woman  " 
he  says  "  who  obstinately  refused  all  kinds  of  nourishment  for  six 
weeks',  drinking  nothing  but  a  little  water  at  intervals,  so  that  at 
w  11       Pei-ished,  quite  juiceless  and  dried  up." 
Willan's  well-authenticated  and  minutely-detailed  case  of  volun^ 
»  The  '  Times,'  Febni.ary  7,  18GG. 
t  Dr.  Sloan,  '  Med.  Gaz.,'  vol.  xvii.  pp.  2G4,  and  389. 
t   Han-lbnok,>  vol.  ii.  p.  28.  §  '  Medical  Times,'  December  4,  1841. 
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tai-y  starvation*  occurred  iu  the  person  of  a  young  man,  a  religious maniac,  who  drank  water  and  a  little  orange-juice,  but  ate  nothing, 
and  lived  sixty-one  days,  and  then,  being  cautiously  fed,  other 
eighteen  days.  This  survivorship  of  sixty-one  days  without  food 
gives  an  air  of  probability  to  the  French  case  of  Guillaume 
G-ranet,  the  prisoner  of  Toulouse,  which  was  reported  to  the Academy  of  Medicine  as  follows  :  He  resorted  to  starvation  to 
avoid  punishment.  For  the  first  seven  days  the  symptoms  were 
not  very  remarkable ;  his  face  was  flushed,  his  breath  foul,  and  his 
pulse  small  and  feeble.  After  this  period  he  was  compelled  to  drink 
water  occasionally,  to  relieve  his  excessive  thirst,  but  in  spite  of  the 
close  watch  kept  over  him,  he  frequently  drank  his  urine,  or  the 
water  of  the  prison  kennel.  His  strength  did  not  appear  to  fail 
him  during  the  greater  part  of  the  time,  and,  with  varying  symptoms 
of  constitutional  disturbance  and  acute  sufferings,  he  lingered  to 
the  fifty-eighth  day,  when  he  expired,  after  struggling  four  hours 
in  convulsions.t 
From  the  best  authenticated  cases  of  prolonged  abstinence, 

whether  voluntary  or  involuntary,  we  infer  that,  though  life  may 
be  prolonged  up  to  the  limit  of  about  two  months,  there  is  pro- 

gressive and  rapid  loss  of  weight,  and  at  length  extreme  emacia- 
tion. If,  then,  it  were  alleged  by  or  on  behalf  of  some  man, 

woman,  or  child,  that  there  had  been  a  total  abstinence  from  food 
for  some  period  exceeding  two  months,  or  abstinence,  not  from 
food  only,  but  from  water  also,  for  some  such  period  as  one  month, 
we  should  be  justified  in  looking  on  the  case  with  the  utmost 
possible  suspicion,  especially  if  the  person  so  abstaining,  having 
anything  approaching  the  plumpness  and  fresh  colour  belonging 
to  health,  were  to  assert  that  no  action  of  the  bowels  or  bladder 
had  taken  place.  The  making  such  person  the  subject  of  exhibition, 
and,  still  worse,  of  gain,  would  add  indignation  to  doubt,  and  leave 
no  alternative  but  to  demand  the  decisive  test  of  the  closest 
surveillance. 

Two  English  cases,  in  which  this  severe  test  was  applied,  are 
on  record :  the  one  the  fasting  woman  of  Tutbury,  the  other  the 

fasting  girl  of  Wales;  for  we  pass  over  all  cases  not  thus  tested. 
Ann  Moore,  the  fasting  woman  of  Tutbury,  was  58  years  old  in 

1808,  when  she  asserted  that  she  had  gone  twenty  months  without 

food.  She  said  that  four  years  before  that  date  she  had  a 

severe  illness,  which  lasted  thirteen  weeks,  followed  by  incomplete 

recovery,  for  she  was  subject  for  months  afterwards  to  violent  fits 
Miscellaneous  Works  of  the  late  Eobert  WUlau,  M.D.,  F.E.S.,  &c.,  edited 

l>y  Ashby  Smith,  M.D.,  1821  (p.  437).  Willan,  in  commenting  ou  this  case,  cites 
the  following  cases : —  j  r  . 

1  'Mtooires  de  I'Academie  des  Sciences,'  1769.  A  madimu  lived  forty- 

seveu  days  with  nothing  but  a  pint  and  a  half  of  water  per  day.  He  stood 

coustantly  in  tlie  same  position  for  thirty-oight  days  of  that  time,  but  am-mg 
tht!  remaining  eight  lay  down,  and  then  took  uothiug,  not  even  water.  When 

he  first  began  to  eat  again,  he  recovered  his  reasou,  but  soou  relapsed. 

2  '  Ediu.  Med.  Essays,'  vol.  vi.  A  young  girl  fasted,  at  one  tuiio  thirty-tour, 

at  another  fifty-four  days,  from  a  spasm  or  some  obstruction  of  the  oesophagus. 
f  Fodere,  vol.  ii.  p.  276. 
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and  spasms  at  frequent  and  irregulai-  intervals.  A  year  later  she 
had  another  severe  illness  that  lasted  eleven  weeks,  and  was  fol- 

lowed by  loss  of  appetite  and  indigestion,  increased  in  1806  by 
nursing  a  boy  affected  with  a  repulsive  disease.  From  October  in 
that  year  to  February  1807  she  ate  a  penny  loaf  in  a  fortnight, 
and  drank  a  little  tea  without  milk  or  sugar.  From  that  time  till 
November  1808  she  lived,  she  said,  only  on  water  and  tea.  The 

case  having  been  published  in  the  '  Monthly  Magazine  '  early  in 
1809,  created  a  great  sensation,  and  led  to  donations  of  money,  on 

which  the  woman  lived  four  years.  But  in  181.'?  a  few  scientific 
men  in  the  neighbourhood  determined  to  sift  the  matter  to  the 
bottom.  They  got  her  to  consent  to  have  her  room  guarded  and 
watched.  This  was  done  daring  nine  days,  at  the  end  of  which 
time  she  gave  in,  being  terribly  emaciated,  and  now  really  almost 

starved  to  death.  She  asked  for  food,  i-ecovered  her  strength,  and 
set  her  mark  to  a  written  confession,  in  which  she  admitted  that 

she  had  occasionally  taken  nourishment  dui'ing  the  last  six  years, 
and  humbly  asked  pardon  of  God  and  man  for  the  wicked  deception 
she  had  practised.* 

Sarah  Jacob,  daughter  of  Evan  Jacob,  a  respectable  and  solvent 
tenant  farmer,  was  the  third  child  of  a  healthy  family  of  seven, 
living  in  a  mean-looking  house,  with  thatched  roof  and  clay  floor, 
in  which  the  girl  and  her  parents  occupied  the  same  small  bedroom. 
She  was  born  May  12  1857;  her  case  began  to  attract  public 
attention  in  1867,  when  she  was  moi-e  than  ten  years  old  ;  and  she 
died  December  7,  1869,  a  little  more  than  12^  years  of  age.  She 
was  a  fair,  good-looking  child,  intelligent  and  precocious,  impres- 

sionable and  emotional,  fond  of  finery,  and  addicted  to  the  reading 
of  religious  books  and  the  reciting  and  composing  of  verses.  In 
February  1866,  when  nearly  nine  years  old,  she  had  an  attack  of 
scarlet  fever,  followed  by  acute  pain  of  stomach  and  vomiting  of 
blood ;  and  from  this  time  she  was  alleged  to  have  kept  her  bed. 
The  pain  and  vomiting  were  soon  followed  by  strong  convulsions, 
with  arching  backward  of  the  body,  and  symptoms  of  pleurisy. 
The  body  remained  rigid  for  a  month ;  she  took  little  food,  and  grew 
thin.  In  April  1867  she  was  treated  for  inflammation  of  the 
brain,  and  about  this  time  is  stated  to  have  taken  no  food  for  a 
month,  though  the  lips  were  moistened  from  time  to  time  with 
beer,  and  only  scanty  evacuations  of  either  kind  were  passed.  After 
the  inflammatory  attack  she  lost  her  hair.  The  fits,  which  had 
been  convulsive,  now  changed  to  short  losses  of  consciousness,  with sudden  wakings  and  throwing  about  of  the  arms;  and  the  left  leo- 
was  stated  to  be  rigid.    On  the  10th  of  Ocbober  of  this  year  (18671 

;''<  Jii  H,'' v^'^S^  Aim  Moore  is  a  further  abbreviafciou  of  tl.e  abstract  given ^^""^e  Year  Bound.  •  The  account  of  tlio  Welsh  Fastins?  Girl  is  fcikeu 
.•om  Dr.  Fowlei  s  ̂v-ork,  which  dorivos  a  special  interest  from  the  proUnen" part  played  by  Its  autfior  in  the  case  from  first  to  Inst-' A  Complete  Ctorv 
and  Oh^T  K  Welsh  Fasting  Girl  (Sarah  .Tacob),  with  CoiSts  the  eo?- 
and  Observations  o„  Death  from  .Starvation.'    fiy  liobert  Fowler,  M.D  Edin  ' 
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she  IS  said  to  have  ceased  to  take  any  kind  of  food ;  on  the  6th  of 
the  iollowing  month  to  have  had  the  List  discharge  from  the  bowels  • and  at  the  end  of  it  to  have  passed  urine  for  the  last  time. 

We  glean  from  the  detailed  accounts  of  the  case  that  the  father 
asserted,  and  the  public  were  asked  to  believe,  that  this  girl  took no  food  whatever  for  two  years  and  two  months,  and  the  last  week 
ot  watching;  and  nevertheless,  during  the  first  three  weeks  of  this 
total  abstinence  the  bowels  were  not  only  frequently  and  largely 
relieved  (possibly  of  matters  collected  previously),  but  that  the 
usual  quantity  of  water  was  passed  for  several  weeks ;  that  the  hair 
which  had  fallen  ofi',  grew  again,  thick  and  long  ;  that  her  naturally healthy  look  was  more  than  maintained,  and  her  bulk  apparently increased. 

It  was  at  the  period  to  which  we  are  referring  (October  1867) 
that  visits  of  curiosity  commenced,  and  soon  became  common, 
followed  by  their  natural  consequences — presents  of  money  and 
books,  mostly  religious.  The  girl  was  gaily  and  fantastically  dressed, 
and  got  up  for  show,  somewhat  after  the  fashion  of  a  bride.  By 
the  end  of  the  year  1868  the  case  became  so  notorious  that  visits 
grew  more  and  more  numerous,  railways  and  local  guides  coming 
into  requisition.  A  local  reporter  and  several  medical  visitors  now 
appear  on  the  stage.  In  the  spring  of  1869  a  public  meeting  was 
held,  and  a  watching  committee  appointed,  whose  inefficiency  and 
failure  are  duly  reported  at  p.  22  of  Dr.  Fowler's  work.  Other 
visits  of  inquiring  and  intelligent  persons  followed,  and  on  the  7th 

of  September  1869,  Dr.  Fowler  wrote  a  letter  to  the  '  Times'  giving 
the  results  of  a  careful  and  judicious  inquiry,  carried  as  far  as  the 
parents  would  permit,  and  giving  it  as  his  opinion  that  Sarah 
Jacob  was  deceiving  her  parents,  and  that  it  was  not  possible  to 

.state  what  part  of  the  symptoms  resulted  from  "  a  morbid  perver- 
sion of  will,"  and  what  from  "  intentional  deceit." 

The  complete  publicity  thus  given  to  the  case  led,  by  steps  not 
necessary  to  describe,  to  the  selection  of  four  trained  nurses  from 

Guy's  Hospital,  to  visit  and  keep  constant  watch  over  Sarah 
Jacob,  in  order  to  ascertain  whether  she  got  food  and  drink,  or  not. 
Certain  medical  men  were  also  selected  as  visitors.  An  early  result 
of  this  procedure  was  to  disprove  one  of  the  assertions  made  by 
the  parents,  to  the  effect  that  the  usual  discharges  from  the  bowels 
and  bladder  were  absent.  The  history  of  the  case  from  day  to  day 
is  one  of  gradual  loss  of  strength,  development  of  feverishness, 
restlessness,  and  occasional  delirium,  progressive  quickening  of  the 
pulse,  and  the  exhalation  from  the  body  and  breath  of  a  veiy 
peculiar  and  highly  offensive  odour.  In  spite  of  the  warnings 
given  to  the  father,  no  food  or  drink  was  supplied,  and  on  the 
eighth  day  the  girl  died,  exhausted  and  insensible. 

On  the  21st  of  December  1869  an  inquest  was  held,  and  evidence 

given  as  to  the  state  of  the  body  after  death.  It  was  plump  and 
well  formed,  and  covered  with  fat  from  half  an  inch  to  an  inch 

thick  ;  there  was  no  obstruction  iu  any  part  of  the  alimentary 

canal,  and  all  the  important  organs  of  the  body  were  sound.  The 
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body  was  perfectly  free  from  disease.  The  jury  brought  m  a 
verdict  to  the  effect  that  Sarah  Jacob  died  from  starvation  caused 

by  the  father's  neglecting  to  induce  her  to  take  food.  The  father 
was  accordingly  committed  for  manslaughter,  but  admitted  to 
bail.  The  case  was  then  taken  up  by  the  Grovernment,  and  on  the 

26th  of  February  1870  summonses  were  served  on  the  five  medical 

men  who  had  been  in  atten'dance  during  the  watching,  and  on  the 
parents  of  the  girl ;  and  a  ten  days'  inquiry  was  held  before  the 
bench  of  magistrates,  adjourned,  and  resumed.  The  result  of  the 

inquiry  was  the  acquittal  of  the  medical  men,  but  the  committal 
for  trial  at  the  next  assizes  of  the  parents,  Evan  and  Hannah 
Jacob.  On  the  13th  of  July  1870  the  grand  jury  found  a  true  bill, 
and  the  following  day  the  trial  took  place,  which  issued  in  a  verdict 
of  guilty  against  both  parents,  with  a  recommendation  to  mercy  of 
the  mother. 

Sarah  Jacob  evidently  succumbed  to  the  form  of  starvation  that 
proved  fatal  to  the  three  who  died  among  the  thirteen  shipwrecked 
sailors  whose  cases  are  given  above,  and  to  those  who  perished 
soonest  among  the  eighteen,  of  whom  Captain  Casey  was  the 
solitary  survivor  on  the  28th  day.  In  these  instances  death  took 
place,  under  privation  and  exposure,  in  less  than  twelve  days ;  and 
we  have  now  to  add  the  death  on  the  eighth  day  of  a  girl  twelve 
and  a  half  years  old,  apparently  healthy,  but  ill-prepared  for  total 
abstinence  from  food  and  drink  by  more  than  two  years  spent 
chiefly  in  bed,  dating  from  a  recovery,  not  complete,  from  a  series  of 
maladies,  comprising  scarlet  fever,  acute  gastric  derangement, 
symptoms  attributed  to  inflammation  of  the  brain,  pleurisy,  and 
anomalous  rigid  spasms  of  some  continuance. 

To  these  quicker  deaths,  attended  by  only  slight  loss  of  substance, 
the  analogy  of  medical  nomenclature  justifies  us  in  applying  the 
term  acute  starvation.  If  this  term  be  accepted  as  descriptive 
of  these  cases,  and  the  limit  of  survivorship  be  taken  at  two 
weeks,  we  shall  be  justified  in  characterising  as  chronic  star- 

vation those  in  which  the  abstinence  from  food  (complete,  or 
nearly  so)  has  extended  to  the  extreme  limit  of  two  months. 
In  the  first  class  the  body  may  be  found  well  nourished ;  in  the 
last  reduced  to  the  extreme  described  by  Dr.  Willan  as  "  emaciated 
to  a  most  astonishing  degree,"  or,  in  the  words  of  Mr.  Biggs,  "  like 
a  skeleton  with  the  skin  tightly  stretched  over  him  ;  "  so  that  "  he 
could  not  only  see  each  bone,  but  its  peculiarities." 



PART  III. 

TOXICOLOGY. 

The  frequent  occurrence  of  cases  of  real  or  supposed  poisoning,  aud 
the  complicated  nature  of  the  questions  to  which  they  give  rise, 
render  this  not  only  the  most  interesting,  but  the  most  important 
division  of  Forensic  Medicine  ;  while  the  great  number  of  re- 

cognised poisonous  agents  causes  it  to  occupy  no  inconsiderable 
part  of  every  medico-legal  treatise. 

Before  proceeding  to  treat  of  the  Poisons  in  detail,  certain 

questions  relating  to  poisons  and  poisoning  in  genei'al  will  have  to 
be  discussed,  such  as  the  definition  of  the  word  poison,  the  mode  of 
action  of  poisons,  the  causes  which  modify  their  action,  and  the 
classification  of  which  they  are  susceptible. 

It  will  also  be  necessary  to  point  out  the  means  we  possess  of 
answering  the  many  questions  which  present  themselves  for  solu- 

tion when  a  suspicion  of  poisoning  has  been  raised,  and  we  ai'e 
required  to  determine  whether  it  is  well  or  ill  founded.  Under 
this  head  we  shall  have  to  discuss  the  inferences  that  may  be 
drawn  from  the  origin  and  progress  of  the  symptoms  which  gave 

rise  to  the  suspicion  ;  the  value  and  significance  of  post-moi'tem 
appearances  when  death  happens ;  and  the  light  that  may  be 
thrown  upon  the  case  by  experiments  on  animals,  by  chemical 
analysis,  and  by  the  conduct  of  suspected  persons. 

Again,  the  precautions  which  ought  to  be  observed  in  conduct- 
ing post-mortem  examinations  in  cases  of  suspected  jDoisoning,  and 

those,  equally  important,  which  should  be  borne  in  mind  in  the 
several  steps  of  a  chemical  investigation,  ought  to  be  very  carefully 
examined  and  explained. 

These  leading  divisions  of  the  subject  of  poisoning  will  be  treated 

with  some  detail  in  three  separate  chapters,  being  so  many  depart- 
ments of  the  principal  subject  of  Poisons  in  General. 



CHAPTER  1. 

DEFINITION   OF  A    POISON— ACTION  AND 
CLASSIFICATION  OF  POISONS. 

1.  Definition  of  a  Poison. — The  meaning  wliicli  ought  to 
attach  to  the  word  poison  is  best  ascertained  by  a  simple  process 
of  exclusion.  A  substance  that  affects  one  person  through  pecu- 

liarity of  constitution,  but  has  no  effect  on  others,  is  not  a  poison  : 
a  substance  which  owes  its  effect  to  some  temporary  condition  of 
system,  as  when  cold  water  is  swallowed  by  a  person  heated  by 
exercise,  is  not  a  poison  ;  substances  which  mechanically  injure  and 
inflame  the  internal  parts,  such  as  pins  and  needles,  and  particles 
of  steel  or  glass,  are  not  poisons ;  again,  hot  water,  the  water 
being  merely  a  vehicle  for  heat,  is  not  a  poison.  Substances, 
therefore,  which  owe  their  action  to  some  peculiarity  of  constitution, 
or  unusual  condition  of  the  body  ;  mechanical  irritants,  and  harm- 

less substances  rendered  injurious  by  extraneous  causes,  are  not 
properly  termed  jjoisous.  Nor  does  the  mode  of  application  form 
any  part  of  the  definition  of  the  word.  Whether  applied  to  the 
skin,  or  inhaled,  or  swallowed,  or  introduced  into  the  anus  or 
vagina,  ear  or  nostril,  it  is  still  a  poison.  Again,  the  quantity 
that  may  prove  fatal,  or  the  time  required  to  destroy  life,  cannot 
enter  into  the  definition;  nor  can  the  form  of  the  substance  or 
matter,  whether  solid,  liquid,  or  gaseous,  be  held  to  be  material. 
These  exclusions  have  narrowed  the  possible  definition  of  a  poison, 
so  that  the  following  may  be  accepted  as  sufficient  for  every 
practical  purpose :— A  poison  is  any  substance  or  matter 
(solid,  liquid,  or  gaseous)  which,  when  applied  to  the 
body  outwardly,  or  in  any  way  introduced  into  it,  can 
destroy  life  by  its  own  inherent  qualities,  without 
acting  mechanically. 

In  the  great  majority  of  cases  poisons  are  swallowed.  They  are 
"  given  to,"  "  administered  to,"  or  "  taken  by  "  the  person  injured or  killed  ;  but  they  have  been  introduced  into  the  body  through the  lungs,  rectum,  vagina,  ear,  or  nostril.  They  have  also  been 
applied  by  subcutaneous  injection,  or  to  the  skin  unbroken  or abraded. 

The  word  "poison "  is  often  qualified  by  such  terms  as  " active  " 
virulent,"  "  deadly  " ;  and  the  last  of  these  terms  is  very  generally used  in  indictments. 

A  "  deadly  "  poison  may  mean  one  that  is  fatal  in  a  small  dose. 
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or  kills  quickly  in  a  larger  one,  or  which,  irrespective  of  the  dose 
IS  more  dangerous  or  difficult  to  counteract  than  others.  Strych-' nine  and  oxalic  acid,  for  instance,  are  both  "  deadly  poisons  "  :  but while  less  than  a  grain  of  the  one  and  less  than  half  an  ounce  of 
the  other  may  destroy  life,  a  full  dose  of  oxalic  acid  may  kill  much more  quickly  than  even  a  large  dose  of  strychnine.  On  the  other 
hand,  the  fatal  dose  of  Epsom  salts  or  sulphate  of  potassium  is 
two  or  three  ounces,  and  even  those  quantities  would  not  prove certainly  or  rapidly  fatal ;  so  that  it  would  be  incorrect  to  call 
these  substances  "  deadly  poisons."  Nor  would  the  term  be  rio-htly applied  to  such  a  substance  as  sulphate  of  zinc,  which  is  often  pre- 

scribed as  an  emetic  in  doses  of  a  scruple  or  half  a  drachm  ;  or  to 
the  non-corrosive  preparations  of  mercury,  iron,  or  copper.  In  any 
case  the  term  "  deadly  poison  "  is  open  to  the  objection  of  raising an  unnecessary  verbal  question;  and  when  used  in  indictments 
should  be  treated  as  mere  "  legal  surplusage,"  in  accordance  with the  wise  dictum  of  Mr.  Justice  Erie. 

"  A  destructive  thing,"  a  phrase  also  used  in  indictments,  if  not a  poison  properly  so  called,  must  be  some  substance  or  matter 
which  kills  by  a  mechanical  action  on  the  internal  parts,  or  by 
some  adventitious  property,  such  as  heat.  Particles  of  glass  or 
steel,  by  irritating  the  lining  membrane  of  the  alimentary  canal ; 
pins  and  needles,  by  v/ounding  vital  organs,  or  inflaming  less 
important  parts;  and  hot  water,  by  causing  fatal  inflammation, 
may  be  regarded  as  "  destructive  things " ;  but  it  is  doubtful 
whether  the  term  would  apply  to  such  matters  as  sponge  or  plaster 
of  Paris,  which  may  destroy  life  by  blocking  the  passage  of  the 
intestines.* 

Having  defined  the  term  "  poison  "  with  suffi.cient  precision  to 
indicate  the  matters  which  will  have  to  be  examined  in  the  follow- 

ing pages,  certain  general  questions  relating  to  poisons  must  next 
be  considered.  These  are — Their  mode  of  action,  and  the 
causes  which  modify  their  action. 

2.  Mode  of  action  of  poisons. — This  is  twofold,  local  and 
remote. 

Their  local  action  may  consist  in  corrosion,  or  chemical 
decomposition,  as  when  a  strong  acid,  a  caustic  alkali,  or  a  corro- 

sive salt,  is  applied  externally  or  taken  internally ;  in  inflamma- 

*  It  would  appear  from  a  receut  decision  (Court  for  Crowu  Cases  Keserved 
— Queeu  c.  Cramp,  '  Times,'  March  1, 1880),  tliat  the  element  of  quantity  must 
be  taken  into  consideration  in  the  legal  definition  of  a  "noxious  thing."  The 
prisoner  was  indicted  for  having  administered  a  "noxious  thing" — lialf  an otince  of  oil  of  juniper,  with  intent  to  cause  abortion.  He  was  convicted ;  but 
an  appeal  was  lodged  on  the  ground  that  the  thing  must  be  noxious  in  itself, 
■and  not  merely  when  administered  in  excess.  Lord  Coleridge,  in  prououocing 
judgment,  held  that  there  was  no  substance  deemed  poisonous  which  might  not 
•be  salutary  in  certain  medicinal  doses ;  that  the  reasonable  construction  in 
every  case  is  a  question  for  the  ]\xvy,  whether  the  substance  under  the  circum- 

stances of  its  administration  is  a  noxious  thing  or  not.  "If  a  person  adminis- 
ters, with  intent  to  procure  miscarriage,  something  which,  as  administered,  is 

noxious,'  he  administers  a  'noxious  thing.'" 
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tion,  followed  by  adhesion,  suppuration,  ulceration,  or  gangrene, 
when  such  irritants  as  arsenic,  tartar-emetic,  or  cantharules  are 

similarly  taken  or  applied  ;  and  lastly,  in  an  effect  on  the  nerves 
of  sensation  or  motion.  The  numbness  and  tingling  of  the  lips, 

tongue,  and  throat,  occasioned  by  chewing  monkshood  (or  the  local 

application  of  cocaine),  the  sharp,  pricking  sensation  in  the  tongue 
caused  by  the  Arum  maculatum,  and  the  numbness  of  the  skin 
which  ensues  oa  the  application  of  prussic  acid,  chloroform,  or 
veratrine,  are  instances  of  local  action  on  the  nerves  of  sensation ; 
while  the  palsy,  due  to  the  direct  application  of  opium,  ticunas,  or 
prussic  acid  to  the  muscles,  the  dilatation  of  the  pupil  from  the 
application  of  belladonna,  and  its  contraction  under  the  use  of 
the  Calabar  bean,  illustrate  the  same  local  action  on  the  tissues  of 
the  iris. 
Bemote  action  is  of  two  kinds,  reflex  and  specific.  The 

reflex  efi'ects  start  from  the  jDoiut  of  local  action  of  the  poison,  as 
in  the  effect  on  the  heart  produced  by  the  corrosive  acid  poisons. 
The  specific  effects  are  the  result  of  the  special  action  of  the  poison 
on  particular  organs  or  parts  of  the  body,  as  may  be  noted  in  the 
symptoms  caused  by  such  a  poison  as  arsenic,  which  when  swal- 

lowed, and  so  applied  to  the  lining  membrane  of  the  alimentary 
canal,  gives  rise  to  the  same  cramps  as  cholera,  English  and 
Asiatic ;  but  the  same  poison  inserted  into  a  wound,  applied  to 
the  skin,  or  inhaled,  inflames  the  mucous  surfaces  with  which  it 
does  not  come  into  immediate  contact.  This  is  its  specific  action. 
A-gain,  oxalic  acid,  which  acts  on  the  stomach  as  a  corrosive  and 
violent  irritant,  causes  the  same  constitutional  shock  which  attends 
all  severe  local  injuries.  This  is  its  remote  reflex  effect;  but  it 
has  also  a  remote  specific  effect  on  the  heart  and  nervous  system. 
The  purest  example  of  a  remote  reflex  effect  of  a  common  kind  is 

afi"orded  by  the  mineral  acids,  and  the  alkalies  and  their  carbonates, which,  by  the  local  destruction  they  occasion,  give  rise  to  the 
symptoms  of  collapse  present  in  extensive  burns  and  scalds.  This 

absence  of  remote_  specific  efl^ects  has  led  some  authors  to  doubt  the propriety  of  classing  these  chemicals  among  poisons. 
A  knowledge  of  the  specific  remote  action  of  poisons  is  of  the 

first  importance,  for  it  often  enables  us  to  define  the  class  to  which 
a  poison  belongs,  and  even  to  indicate  the  very  poison  itself.  Indi- 

vidual poisons  select  diff'erent  organs  or  systems  of  the  body,  on which  they  exert  their  special  or  specific  action.  Thus,  on  the 
brain,  some  poisons,  such  as  those  of  the  narcotic  class,  act  as  de- 

pressants, producing  stupor ;  others  act  as  excitants,  such  as  the 
belladonna  group,  producing  delirium ;  on  the  spinal  cord,  some 
cause  paralysis,  such  as  tobacco,  aconite,  and  Calabar  beau ;  others, 
again  excite  the  nerve  cells,  producing  tetanic  spasms,  such  as 
strychnine;  while  curare  and  hemlock  are  examples  of  poisons 
acting  on  the  motor-nerve  endings,  producing  paralysis.  Ar£enic 
sets  up  inflammation  in  the  mucous  membranes,  mercury  attucks 
the  salivary  glands  and  mouth,  cantharides  the  urinary  system, 
chromate  of  potassium  the  conjunctiva,  iodine  the  lymphatic 
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glands,  phosphorns  affects  the  liver,  and  spurred  rye  produces gangrene  of  the  limbs.  Poisonous  substances  used  in  the  Irts  also 
leveal  themselves  through  their  specific  actions.  Thus  the  dropped hand  betrays  the  use  of  lead,  a  tremor  like  paralysis  agitans  that of  mercury,  gangrene  of  the  jaws  that  of  phosphorus,  and  a peculiar  rash  about  the  nostrils,  ears,  bends  of  the  arms,  and scrotum  that  of  the  arsenite  of  copper. 

These  statements  might  lead  to  serious  mistakes  if  it  were  not 
understood  that  some  constant  symptoms  of  these  poisons  are  also 
occasional  symptoms  of  others.  Thus,  tetanic  spasms,  so  charac- teristic ot  the  action  of  strychnine,  may  occur  in  poisoning  by morphine  and  other  of  the  alkaloids,  as  well  as  bv  arsenic?  cor- 

rosive sublimate,  and  tartar-emetic.  Salivation,  again,  may  result 
from  poisons  other  than  mercury ;  and  the  dropped  hand  from the  preparations  of  arsenic  as  well  as  from  lead.  Nor  should  it 
be  forgotten  that  these  are  but  the  leading  phenomena  among  a considerable  group  of  less  characteristic  symptoms.  Thus,  severe irritation  of  the  alimentary  canal,  inflammation  of  all  the  mucous 
surfaces,  a  rapid  pulse,  a  series  of  acute  nervous  symptoms,  and  a 
cutaneous  rash,  may  all  occur  in  a  case  of  arsenical  poisoning ; 
and  the  same  is  true  of  oxalic  acid  and  the  salts  of  mercury.  It 
must  also  be  understood  that  many  of  the  best-marked  symptoms of  poisoning  are  also  symptoms  of  disease— a  fact  that  will  be 
fully  illustrated  in  the  chapter  which  treats  of  the  Evidence  of Poisoning  (p.  328). 

Some  poisons  produce  their  fatal  results  by  a  reflex  effect  on 
the  heart  and  general  system,  such  as  the  strong  mineral  acids  ; 
but  to  produce  their  remote  specific  effects,  poisons  must 
be  absorbed  and  carried  with  the  blood  to  the  parts  affected. 
That  poisons  are  absorbed  and  circulated  through  the  system,  in 
whatever  way  the  poison  is  applied  or  introduced,  is  proved  by  the 
analysis  of  the  blood,  secretions,  and  solid  textures ;  and  the  list 
of  poisons  thus  detected  includes  every  substance  which  can  be 
recognized  by  its  odour  or  colour,  or  which  (not  having  been  com- 

pletely decomposed)  can  be  submitted  to  chemical  reagents. 
The  majority  of  poisons  produce  their  fatal  results  by  their 

specific  effects  on  the  organs,  to  which  they  are  carried  by  the 
blood-stream,  or  in  some  cases  by  the  lymphatics.  Claude 
Bernard  conclusively  showed  this  by  experiments  demonstrating 
the  specific  and  selective  action  of  curara  on  motor  nerves  ;  while 
Magendie  had  previously  shown  that  the  spasms  caused  by  strych- 

nine were  due  to  an  action  on  the  spinal  cord.  Many  other 
examples  might  be  cited  showing  this  specific  or  selective  action 
of  ijoisons :  thus,  besides  those  just  mentioned,  some  poisons 
pa,ralyse  the  heart,  others  the  respiration,  while  still  others  attack 
the  brain. 

The  rapidity  of  the  action  of  a  poison  is  as  a  rale  in  direct 
proi^ortion  to  the  rapidity  of  its  absorption.  Thus,  speaking 
generally,  poisons  act  more  quickly  when  introduced  into  a  vein  or 
under  the  skin  than  when  taken  into  the  stomach.    In  tlie  last 



QUANTITY  AND  FOltM  OP  POISONS, 323 

instance,  excretion  may  be  so  rapid  that  poisoning^  does  not  occur 
at  all — as,  e.g.,  a  dose  of  curara  may  be  administered  without 
effect  by  the  stomach  to  an  animal,  which,  given  subcutaneously, 
would  produce  death ;  but  if,  after  it  has  reached  the  stomach,  the 
renal  arteries  be  tied  so  as  to  stop  excretion,  the  animal  dies  with 
signs  of  curara  poisoning. 
The  theory  of  absorption  finds  a  practical  application  in  the 

use  of  ligatures,  cupping-glasses,  and  lip-suction,  in  the  case  of 
poisons  inserted  into  wounds. 

Besides  their  specific  action,  some  poisons  seem  to  kill  any 
protoplasm  with  which  they  come  into  contact :  such  are  called 

"  protoplasmic"  poisons. 
Poisons  also  act  by  diffusion,  as  when,  e.g.,  e.xtensive  in- 

flammation, suppuration,  and  sloughing  follow  the  bite  of  a 
rattlesnake.  An  analogous  example  may  be  instanced  in  acute 
spreading  gangrene. 

3.  The  causes  wliioh  modify  the  action  of  poisons 
are  three  in  number  : — 1.  Their  quantity  and  form.  2.  The 
part  to  which  they  are  applied.  3.  The  condition  of 
the  body  itself. 

1.  Quantity  and  form.— Quantity.— As  a  general  rule,  the 
larger  the  quantity  of  a  poison  the  more  prompt  and  severe  its 
action;  but  a  large  dose  of  a  poison  that  is  swallowed  may  be 

immediately  and  completely  discharged,  while  a  smaller  dose  "may be  retained  and  prove  fatal.  The  action  of  some  poisons  also  varies 
remarkably  in  kiad  as  well  as  degree  with  the  quantity  taken. 
Thus,  a  large  dose  of  oxalic  acid  may  kill  almost  instantly  bs' 
shock ;  a  smaller  dose  may  still  prove  fatal  by  acting  on  the  heart ; 
a  yet  smaller  dose  affects  chiefly  the  spinal  corf;  and  a  more 
Hiiniite  dose  still,  the  brain.  Again,  small  repeated  doses  will 
develop  other  symptoms  than  a  single  large  dose.  Of  the  whole 
class  of  narcotico-acrid  poisons,  it  may  be  affirmed  that  in  large doses  they  act  chiefly  on  the  nervous  system,  in  smaller  doses  on 
the  alimentary  canal. 
Form.- Under  this  head  will  have  to  be  considered— C6.  State of  Aggregation ;  b.  Chemical  Combination ;  c.  Mixture. 
a.  State  of  aggregation.— Solution  increases  the  activity  of poisons,  both  by  promoting  absorption  and  by  applyiuo-  theru  to a  larger  surface.    Soluble  poisons  therefore  are  the  most  active 

soluble  salts  more  active  than  their  less  soluble  bases,  and  volatile poisons  act  with  great  energy  on  the  lungs  and  skin 
h  combination.-Such  poisons  as  the  mineral acids  and  the  alkalies  lose  their  active  properties  when  neutralised  • 

and,  as  a  rule,  the  salt  resulting  from  the  union  of  acid  and  base IS  more  or  less  active  m  direct  proportion  to  its  solubilitv  Acid poisons  m  combining  with  bases,  or  basic  poisons  combining  with acids,  conform  to  the  same  rule,  and  the  resulting  compounds  if soluble,  retain  the  specific  characters  of  their  active  ingredients Thus,  all  the  soluble  sa  ts  of  morphine  have  the  same  action  and the  same  is  true  of  all  the  soluble  compounds  of  oxalic  acid  Whea 
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ornrulrtir^??^'''  combine  (as  arsemous  acid  with  copper 

pffZf!  I?+i  +  the  symptoms  of  the  more  active,  to  the  mixed 

nof.m  Vn°'  °''  *°  p-raptoms  peculiar  to  itself. '  Lastly '  some 

ead   or  bar  it  'mn  "f'""'      "T"'^^      °'^PP^^        carbonate  o? 
Ss  ofthe  S-^l?  V''?!^^^^^^  '^.^""^^^  ̂ •^•^  ̂ ^tive  by  the  acid 
juices  ot  the  stomach,  or  by  the  secretions  of  the  skin. 

sob.b^  admixtures  which   render"  a    poison  more 
Thus  .0  rlf?      "'°!T  1^^^*^  ̂   '^oitrary  effect 
pnrrnf  fT.  u™^'/  ̂^'^  """^'^'^^  °^  °Pi^°^  ̂ nd  alkaloids  generally, and  of  the  salts  of  copper,  and  water  of  arsenic;  but  otly,  muci lagmous    albummous,  and  starchy  liquids  retai^d  the  actioTof 
So  0^'^"^^''"  '?°^  of  the^tomach,  by  involving  the poison.  If  in  substance  or  powder,  or  even  by  acting  as  antidotis,  as 
^.lol  ™^/-'='^ric  salts,  by  forming  insoluble  compounds. Hence  the  frequent  escape  of  those  who  have  taken  larc^e  doses  of arsenic  or  corrosive  sublimate  with  or  directly  after  food.  Much also  depends  on  the  character  of  the  food.  Thus,  arsenic  in  a  solid 
dumpling  would  act  much  more  slowly  than  in  porridge,  and  in porridge  than  in  hqaids  in  common  use;  and  strychnine  in  a  pill 
more  slowly  than  m  a  mixture.  We  avail  ourselves  of  the  protec- tive ettect  of  thick  hquids  in  the  treatment  of  cases  of  poisouincr, and  we  give  substances  that  have  little  power  as  antidotes,  be- 

cause they  have  the  property  of  withdrawing  and  holdino-  in  sus- 
pension certain  poisons.  Powdered  charcoal  is  the  best  example ot  this  class  ;  and  magnesia  and  the  sesquioxide  of  iron  owe  their 

repute  as  antidotes  to  arsenic  chiefly  to  this  property. 2.  Part  to  which  the  poison  is  applied.— The  effect  of  a 
poison  on  different  parts  of  the  body  is  directly  as  their  absorbing 
power.  Thus,  poisons  act  most  promptly  when  inserted  into  a 
wound;  the  serous  surfaces  hold  the  next  place;  then  the  stomach  ; 
then  the  unbroken  skin.  Injection  into  a  vein  insures  the  quickest 
action ;  but  volatile  poisons  introduced  into  the  lungs  act  nearly 
as  promptly.  The  effect  of  the  corrosive  poisons  and  stronger 
irritants  is  proportioned  to  the  importance  of  the  part  to  which 
they  are  applied.  Thus,  the  mineral  acids  prove  speedily  fatal 
when  they  attack  the  windpipe ;  less  speedily  when  they  act  on 
the  gullet  and  stomach,  and  they  must  destroy  a  large  surface  of 
the  skin  in  order  to  kill  quickly.  Many  animal  poisons,  such  as 
those  of  the  viper  or  mad  dog,  and  also  curara,  introduced  into  the 
system  in  a  minute  quantity  by  cutaneous  puncture,  kill  very 
quickly,  though  the  same  quantity,  and  even  a  mnch  larger  dose, 
may  be  swallowed  with  impunity. 

This  remarkable  fact  can  now  be  physiologically  explained.  A 
certain  quantity  of  the  poison  must  be  present  in  the  circulation, 
and  in  the  part  of  the  body  specifically  affected  by  the  poison, 
before  it  ca.n  manifest  its  effects ;  and  if  the  excretion  is  as  active 
as  the  absorption,  no  effect  is  produced.  The  poison  curara  is  got 
rid  of  by  the  excretory  organs  as  quickly  as  it  is  absorbed  from 
the  stomach.    But  if  the  excretion  of  urine  is  prevented  by  ligature 
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of  the  renal  artery,  the  introduction  of  the  poison  into  the  stonaach 

develops  its  symptoms  just  as  certainly  as  if  it  were  conveyed  into 

the  circulation  by  a  wound.  i'  •  ■  ,    .  • 
If  excretion  be  not  so  rapid  as  absorption,  the  administration  ot 

small  doses  of  the  poison,  which  individually  do  not  produce  dele- 
terious results,  may  terminate  in  a  cumulative  action  with  a  fatal 

efiect. 

3.  Condition  of  the  body  itself.— Under  this  head  will 
have  to  be  considered:  a.  Habit;  h.  Idiosyncrasy;  c.  Disease; 
d.  Sleep. 

n.  Habit. — No  broad  general  rule  can  be  laid  down  as  to  the 
influence  of  habit.  Such  vegetable  poisons  as  opium,  alcohol,  and 
tobacco,  lose  their  effect  by  repetition,  and  may  at  length  be  taken 
ill  doses  which  would  poison  one  unaccustomed  to  their  use  ;  but 

even  these  poisons  produce  permanently  injurious  effects  ;  alcohol 

causing  disease  of  the  lungs,  liver,  kidneys,  brain,  and  peri- 
pheral nerves  ;  tobacco  quickening  the  pulse  ;  and  opium  injuring 

the  digestion,  emaciating  the  body,  and  enfeebling  the  mind.  The 
less  deadly  mineral  poisons — such  as  the  sulphates  of  zinc,  iron, 
and  copper — may,  however,  be  taken  by  healthy  persons  in  con- 

tinually increasing  doses;  even  arsenic  is  so  taken  by  the  Styrian 
peasants  ;  but  arsenic,  mercury,  and  phosphorus,  when  used  in 
the  arts,  and  gradually  introduced  into  the  system,  appear,  like 
the  carbonate  of  lead,  to  be  more  dangerous  the  longer  they  are 
used.  Nor  do  men  and  women  who  work  with  arsenite  of  copjDer 
grow  more  tolerant  of  the  poison.  The  same  effects  are  reproduced 
at  each  resumption  of  their  employment. 

b.  Idiosyncrasy. — Under  this  term  are  included  certain  pecu- 
liarities of  constitution,  of  which  some  may  be  explained  by  the 

relation  between  the  two  processes  of  absorption  and  excretion ; 
while  others  cannot  be  satisfactorily  accounted  for.  Idiosyncrasy 
may  show  itself  in  two  ways — 1.  By  difference  of  susceptibility 
without  difference  of  action.  Thus,  a  few  grains  of  mercury  may 
salivate  one  mau,  but  as  many  drachms  or  ounces  will  not  affect 
another.  2.  By  exceptional  action;  as  when  Epsom  salts  act  like 
opium  and  opium  has  a  purgative  effect,  and  a  simple  article  of 
diet,  certain  kinds  of  meat,  even  mutton  itself,  fish,  fruit,  and 
vegetables,  prove  poisons  to  a  few  individuals,  even  when  eaten 
in  a  fresh  state. 

c.  Disease. — This,  as  a  rule,  renders  the  body  less  susceptible. 
Thus,  patients  reduced  to  extreme  weakness  by  fever,  are  scarcely 
affected  by  stimulants  which  would  overpower  the  strong.  In 
continued  and  yellow  fever  there  is  great  tolerance  of  mercury, 
but  in  paralytic  affections  and  anasmic  states  an  opposite  con- 

dition; in  ana3mia  large  doses  of  steel  are  readily  borne;  and 
in  severe  dysentery,  cholera,  and  hismorrhage,  large  quantities  of 
opium :  in  severe  affections  of  the  nervous  system,  all  remedies, 
but  especially  narcotics,  may  be  given  in  greatly  increased  doses.' Delirium  tremens  may  be  safely  and  sucessfully  treated  by  half- 
ounce  doses  of  tincture  of  digitalis,  and  one  form  of  mania  by 
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body  ksT?i^7e'to''tL'ictiof  f  ̂   are  languid,  and  the trno       .ill  °^  medicines  and  poisons.   This  i<» 

Sore  otw''  ̂^-^^fi^^^lly  induced ;  hence  narcotics  given  with  o be  oie  other  poisons,  weaken  or  counteract  their  effects  Oninm 

pvorToth^InoisfT  only  masks  ttsymp^ms 

4  Cla<,2fit^f  ̂    '       ̂ -PP'^'"'  *°  operation.-^  ̂  

coLend  them5-«       ̂ "'"^^  ̂""'^^P^^^  of  classification themselves  as  logical  and  useful :  the  one  arranges 
prisons  according  to  their  source,  the  other  to  their  action When  the  farst  is  adopted,  poisons  are  arranged  as  ino^anic  and organic;  or  as  mineral,  vegetable,  and  animfl ;  wLn  the  second they  are  grouped  also  in  three  classes-irritants,  narcotics  and ^  ^''^  classification  it  may  S  oSected 
that  though  most  poisons  from  the  mineral  and  animal  kingdoms are  irritants,  those  from  the  vegetable  kingdom  comprife  "n 
mifsf  W  f -l*?*;'-  r''^^  ^h^^h'  arrangement miist  be  distributed  into  many  groups.    On  the  othei-  hand,  a  classi- 

fication based  on  mode  of  action  has  the  inconvenience-  of  separating poisons  which,  being  derived  from  the  same  kingdom  of  Nature present  analogies  of  chemical  composition  that  render  their J uxtaposition  extremely  convenient. 
_  By  no  possible  classification,  then,  can  we  reconcile  the  conflict- 
ing  requirements  of  physiology  and  natural  history,  or  attain  the 

-highest  scientific  accuracy.  But  those  who  see  in  classification rather  an  mstrument  of  convenience  than  an  expression  of  abstract 
truth,  will  acquiesce  in  any  grouping  which  brings  into  contact those  objects  that  are  best  studied  when  they  precede  or  follow  each other,  and  concerning  which,  when  so  placed,  certain  general  prin- ciples can  be  laid  down. 

Fodere's  division  into  irritants,  narcotics,  narcotico-acrids,  and septics,  rests  on  a  physiological  basis,  as  does  also  that  which  ex- 
cludes the  lact  and  retains  the  other  three.  But  the  best  toxi- 

cologists  have  grown  dissatisfied  with  the  third  group  of  narcotico- acrids,  and  have  tried  to  construct  a  classification  on  the  same 
basis.  The  most  ambitious  but  least  successful  attempt  is  that  of 
Tardieu ;  that  of  Casper  is  scarcely  an  improvement :  that  of 
Dr.  Taylor  is  less  open  to  objection.*  After  examining  these 
schemes,  and  the  juxtapositions  to  which  they  give  rise,  we  prefer 
a  compromise  between  the  claims  of  physiology  and  natural  history. 
We  first  divide  poisons  into  inorganic  and  organic,  and  then 

^  1.  Irritants  et  corrosifs.  2.  Hypostbenisauts.  3.  Stupefiniits.  4.  Narco- 
tiques.  5.  Nevrostbeniqnes.  (Tavdieii.)  1.  Irritaiit  poisons.  2.  Poisons  wLicIi 
produce  hyperajmia.  3.  Nerve-paralysing  poisons.  4.  Poisons  which  produce 
marasmus,  o.  Septic  poisons.  (Casper.)  1.  Imtauts.  2.  Neurotics,  distin- 

guished as  cerebi-al,  spinal,  and  cerebro-spinal.  (Taylor.) 
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distribute  them  into  sub-classes :  the  inorganic  into  corrosives 

ind^ritants;  the  organic  into  irritants,  a
nd  such  as  affect  the 

biain  spinal  cord,  heart,  and  lungs  
respectively :  the  intes- 

tinal irritation  which  marks  the  action  of  so  many  orga
nic  poisons, 

and  iustities  the  use  of  the  term  nareotico-ac
rid,  will  be  con- 

sidered as  subordinate  to  their  effect  on  the  nervous  centre
s,  heart, 

and  lungs.  The  classification,  as  far  as  it  is  necessa
ry  to  explain 

it  here,  will  therefore  be  as  follows  :— 

1 
ra.  Irritant. 

T,mvo-ini(>  I"-  Corrosive.  9.  Orgauie.4  6.  Affecliug  the  brain,  spinal 
•  iuoigamc.  ̂   ̂_  in-itaut.  ^       \       cord,  lieart,  or  luugs. 



CHAPTER  II. 

EVIDENCE  OF  POISONING. 

Among  the  circumstances  which  would  lead  us  to  infer  that some  poison  had  been  taken,  are  the  symptoms;  the  post-mortem 
oTZf^J''  expenments  on  animals;  chemical  analysis;  and conduct  of  suspected  persons. 

1.  Symptoms.— In  most  cases  of  poisoning  the  symptoms  an- pear  suddenly,  in  a  person  in  good  health,  soon  after  taking  food 
dnnk  or  medicine  ;  and  in  most  fatal  cases,  death  happens  in  a  few minutes,  hours,  or  days. 
The  sudden  appearance  of  the  symptoms  affords  a  pre- 

sumption in  favour  of  poisoning,  for  in  full  doses  poisons  act promptly.  On  the  other  hand,  when  given  in  small  and  repeated doses  the  symptoms  may  develop  themselves  gradually.  But  many 
diseases  of  the  vital  organs—brain,  heart,  and  lungs— perforation ot  the  stomach  or  intestmes,  and  severe  epidemic  maladies,  such  as 
plague,  cholera,  yellow  fever,  continued  fever,  the  febrile  exanthe- 

mata, small-pox, _scaiiatina,  and  measles,  and  even  some  cases  of 
diabetes,  set  in  suddenly  with  severe  and  well-marked  symptoms The  occurrence  of  the  symptoms  in  a  person  in  good 
health  also  affords  a  presumption  of  poisoning;  but  as  many 
acute  diseases  suddenly  attack  healthy  persons,  and  many  sudden deaths  occur  m  others  seemingly  in  rude  health,  too  much  stress 
must  not  be  laid  on  this  sign.  It  should  also  be  borne  in  mind  that 
poisons  are  sometimes  given  to  the  sick,  and  that  after  the  health 
has  been  slowly  undermined  by  repeated  doses  of  some  less  active 
substance,  such  as  tartar-emetic,  death  has  been  suddenly  brought 
about  by  such  deadly  poisons  as  morphine,  strychnine,  or  veratrilie. 
Witness  the  French  case  of  Oastaign,  and  the  English  cases  of Palmer,  Dove,  and  Pritchard. 
The  appearance  of  the  symptoms  soon  after  taking 

food,  drink,  or  medicine,  affords  a  stronger  presumption  :  for 
large  doses  of  the  more  active  poisons  act  very  quickly.  But  it  must 
be  recollected  that  vomiting  and  other  symptoms  of  indisposition 
may  set  in  after  a  wholesome  meal ;  that  a  full  meal  is  a  common 
precursor  of  apoplexy;  that  rupture  of  the  coats  of  the  stomach, 
softened  by  previous  disease,  such  as  ulcer,  naturally  takes  place 
while  the  organ  is  distended  with  food;  that  English  cholera  may 
be  caused  by  unripe  fruits,  jratrid  meat,  or  other  unwholesome  in- 
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gesta ;  ami  that  a  large  draught  of  cold  water,  swallowed  wh
ile  the 

body  is  heated,  may  cause  instant  death. 

The  presumption  afforded  by  the  symptoms  occurring  soon  alter 

a  meal  is  greatly  strengthened  when  other  persons  partakmg  of  the 

same  meal  are  similarly  affected;  but  too  much  importance  siiould 

not  be  attached  to  the  absence  of  such  effects  in  others,  for  the 

person  in  whom  the  symptoms  have  shown  themselves  may  have 

partaken  of  some  dish,  or  part  of  a  dish,  or  of  some  wine  or  drink, 
which  the  others  had  not  tasted. 

The  attack  of  several  persons  by  similar  severe  symptoms,  soon 

after  a  meal  of  which  all  have  partaken,  affords  the  strongest  pos- 

sible presumption  of  poisoning,  either  by  the  food  itself,  or  by  some 
accidental  or  intentional  admixture.*  If  the  symptoms  are  those 

of  simple  irritant  poisoning,  we  cannot  determine  by  the  symptoms 
alone  which  of  these  alternatives  is  the  true  one  ;  but  they  may  be 

so  characteristic  as  not  only  to  prove  the  administration  of  a  poison, 
but  to  indicate  the  very  poison  itself. 

The  simultaneous  fatal  attack  of  several  persons  in  the  same 

place,  or  on  the  same  mission,  in  the  absence  of  proof  that  they  had 
partaken  of  the  same  food,  would  also  furnish  a  strong  presumption 
of  poisoning.  Thus,  the  death  in  one  night  of  four  of  the  eight 
peers  selected  to  represent  the  Scottish  nation  at  the  nuptials  of 
Queen  Mary  with  the  Dauphin  of  France  in  1558  (Lord  Fleming 
at  Paris,  Bishop  Eeid,  the  Earl  of  Rothes,  and  the  Earl  of  Cassillis 
at  Dieppe),  certainly  justified  the  suspicion  of  poisoning,  for  which 
the  refusal  of  the  Scottish  deputies  to  grant  the  crown  matrimonial 
to  the  bridegroom  had  furnished  a  motive  by  giving  great  offence  to 
the  French  Court.f 

A  suspicion  of  poisoning  is  often  successfully  rebutted  by  the  fact 
that  no  food,  drink,  or  medicine  had  been  taken  for  hours  before  the 
commencement  of  an  illness  attributed  to  a  quickly  acting  poison. 
The  inference  would  be  somewhat  weakened  if  sleep  had  occurred  in 
the  interval. 
The  rapid  course  of  the  symptoms  towards  a  fatal 

termination  affords  but  a  weak  presumption  of  poisoning ;  for 
many  cases  of  poisoning  end  fatally  after  a  considerable  interval, 
and  many  acute  diseases  run  a  very  quick  course. 

All  the  characters  now  mentioned  are  therefore  to  be  received 

with  caution,  and  carefully  weighed.  The  joint  occurrence  of  two 
or  more  of  them  would  afford  a  strong  presumption ;  and  the 

*  Wlien  the  jail-fever  prevailed  in  England,  it  was  not  unusual  to  attribute 
to  the  food  of  which  a  group  of  persons  had  partaken  the  fatal  consequences 
really  due  to  the  poison  of  the  prison.  In  a  curious  case,  which  occurred  at 
Kedhill  more  than  a  century  ago,  certain  Justices  of  the  Peace  all  partook  of 
the  same  meal,  and  were  soon  taken  daugerously  ill.  This  was  at  first  attri- 

buted to  the  meal;  but  the  true  cause  (the  wretched  condition  of  a  batch  of 
paupers  brought  from  the  workhouse)  was  inferred  from  the  fact  that  the  only 
member  of  the  group  who  had  escaped,  was  one  who  had  not  been  brought 
face  to  face  with  these  paupers.  The  symptoms,  as  they  developed  themselves, confirmed  the  inference  diawn  from  this  exceptional  occun-euce. 

t  Shai-j)'s 'Peerage'— Marquis  of  Ailsa. 
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coincidence  of  all,  though  not  decisive,  would  iustify  a  very  stron<. 

tood,  were  attacked  with  severe  and  continued  vomiting  and  pur^- ng,  and  died  withm  twenty-four  hours,  a  strong  suspfofon  woufd naturally  arise  that  the  food  had  contained  some  poFsonous  sub- stance ;  and  the  suspicion  would  be  greatly  strengthened  if  other 

Kfon/  ."  \f  ^^^'i        «>™il"^y  affected I  he  food  Itself  might  have  had  poisonous  properties,  containing 

r^fjf  ̂ "^'^l.^^r/  putrefaction  (ptomaines),  or'  the  poiso? 
^.f  f  +if  ̂         ""^^^^  *°  probability  of  poisoning  in 
pfr^.Vf  •        rui"^?"/-!''  ^^-^       inference  would  be almost  iiTesistible  if  it  could  be  shown  that  the  person  affected  had never  suffered  in  the  same  way  before,  and  that  neither  English nor  Asiatic  cholera  prevailed  at  the  time. 

2.  Post-mortem  appearances.— There  are  certain  poisons and  classes  of  poisons  which  leave  in  the  dead  body  unmistakable signs  of  their  action.  Mineral  acids  stain  and  corrode  the  parts with  which  they  come  in  contact,  and  oxalic  acid  in  strong  solution 
destroys  and  blackens  the  lining  membrane  of  the  gullet  and 
stomach.  Other  poisons  yield  highly  characteristic  deposits. Corrosive  sublimate,  decomposed  by  the  secretions  and  membrane 
ot  the  stomach,  or  by  its  albuminous  contents,  leaves  a  slate- 
coloured  deposit  of  finely  divided  mercury  ;  and  arsenious  acid  in 
substance  a  white  patch  clinging  to  the  inflamed  membrane,  which 
may  be  changed  into  the  yellow  sulphide  by  sulphuretted  hydro- 

gen, the  product  of  putrefaction.  Orpiment  and  Scheele's  green, 
cantharides,  and  nux  vomica,  and  the  spores  of  poisonous  mush- 

rooms also  leave  a  coating  of  characteristic  colour ;  phosphorus 
betrays  itself  by  shining  in  the  dark ;  and  vegetable  poisons  are 
sometimes  identified  by  seeds  or  fragments  of  leaves  left  in  the 
alimentary  canal. 

Other  poisons,  again,  whether  inorganic  or  organic,  both  those 
which  have  a  simple  irritant  action  and  those  formerly  classed  as 
narcotico-acrids,  excite  a  more  intense  and  irregularly  distributed inflammation  in  the  stomach  and  intestines  than  that  due  to 
disease.  A  less  degree  of  redness  being  common  in  those  who  die 
a  natural  death,  would  not  justify  a  suspicion  of  poisoning;  and 
the  same  remark  applies  to  those  appearances  of  congestion  in  the 
brain  which  are  common  to  the  action  of  the  narcotics  and  narcotico- 
acrids,  and  to  many  cerebral  diseases  and  disorders. 

Great  importance  naturally  attaches  to  the  negative  evidence 
from  post-mortem  appearances  ;  such  as  the  absence  of  corrosion 
in  alleged  cases  of  poisoning  by  corrosives,  and  of  inllammation 
after  the  alleged  administration  of  an  irritant  or  narcot.ico-irritant 
poison.  The  absence  of  congestion  of  the  brain  in  a  case  of 
imputed  narcotic  poisoning  would  afford  a  lower  presumption. 

The  absence  of  characteristic  post-mortem  appearances  might 
also  become  important  in  the  very  improbable  event  of  poison 
being  introduced  into  the  body  after  death,  with  a  view  to  incul- 

pate an  innocent  person. 



EXPKI^IMENTS  ON  ANIMALS. 
 331 

Formerly  undue  importance  was  attached  
to  the  unusual  blackness 

or  lSyo  -?he  skill  and  to  the  early  occu
rrence  of  Putrefaction 

a    vidence  of  poisoning.    Bat  there  is  no 
 reason  to  believe  that 

these  appearances  are  more  ^ ̂   .t'  ̂ «Tnw  w^^^^ 
after  other  forms  of  sudden  or  speedy  death ;  and 

 it  is  now  well 

known  that  some  of  the  mineral  poisons— for  in
stance,  arsenious 

acid,  corrosive  sublimate,  and  chloride  of  zmc-preser
ve  the  parts 

with  which  they  come  in  contact.  -,      t  ,  • 

Post-mortem  appearances  simUar  to  those  produced  by  po
ison, 

even  though  confirmed  by  the  discovery  of  the  poison  i
tself,  would 

not  prove  that  death  had  been  caused  by  poison  ;  for  it  migh
t  be 

due  to  some  cause  anticipating  its  fatal  action  On 
 the  other 

hand,  a  dead  body  may  bear  marks  of  severe  external  inju
ry,  or 

extensive  disease  of  the  internal  organs,  and  yet  the  real  cause  ot
 

death  be  poison.  ^     •  i         i    •  „ 

Post-mortem  appearances,  then,  though  they  furnish  concl
usive 

independent  evidence  in  the  case  of  several  poisons,  attord  only  a 

presumption  in  a  larger  number;  but  even  when  inconclusiv
e  in 

themselves,  they  may  strengthen,  by  their  presence,  the  pre- 
sumption drawn  from  symptoms,  or  from  moral  evidence  ;  or  by 

their  absence  invalidate  a  charge  prompted  by  mabce. 

3.  Experiments  on  animals.— These  are  very  valuable  both 

as  affording  evidence  of  poisoning  and  as  illustrating  the  mode  of 

operation  of  poisons.  Experiments,  confirmed  by  happy  accidents 

(as  when  domestic  animals  and  poultry  have  partaken  ot  the 

same  food  as  the  poisoned  person,  or  have  eaten  the  matters 

rejected  from  his  stomach),  have  shown  that  the  dog  and  cat,  as 

well  as  poultry,  are  killed  by  the  poisons  which  prove  fatal  to  man, 

and  that  they  die  with  symptoms  similar  to  those  by  which  he 

suffers  ;  and  when,  as  in  poisoning  by  prussic  acid  and  strychnine, 

the  effects  of  the  poison  are  quickly  developed  with  symptoms  of  a 

very  marked  character,  the  evidence  from  this  source  must  be 
admitted  to  be  conclusive.  But  even  in  the  absence  of  any  previous 

experience  of  the  effect  of  poison  on  a  healthy  living  creature,  its 
death  soon  after  the  administration  of  a  poison  which  is  believed 

to  have  proved  fatal  to  a  man,  affords  the  strongest  evidence  in 
favour  of  his  having  been  poisoned,  even  without  taking  into 
account  the  character  of  the  symptoms.  On  the  other  hand,  should 
the  animal  neither  suffer  nor  die,  the  presumption  in  favour  of  the 
harmlessness  of  the  substance  under  trial  is  very  strong.  When 
the  substance  supposed  to  contain  poison  is  so  abundant  that  it 
can  be  given  to  different  animals,  or  when  the  matters  rejected 
from  the  stomach  happen  to  be  eaten  by  them,  the  death  of  all  the 
animals  affords  undoubted  j)roof  of  poisoning. 

In  rare  cases  of  poisoning  of  animals  by  arsenic  or  strychnine, 
good  evidence  has  been  afforded  by  the  fatal  effect  on  other  animals 
of  eating  their  flesh. 

The  value  of  the  evidence  from  experiments  on  animals  is 
affected  by  certain  considerations  arising  out  of  the  discrepant 
effects  of  the  same  poison  on  different  living  creatures.    It  has 



EVIDENCE  OP  POISONING. 

ScSet^dte^^^^  one  insect 
ago,  M.  Eunge,  of  Berlin  fed  aTnt^ir'  t''^- ̂ ^^'^^^  ̂ alf  a  century 

eight  days  on  the  leaves'of  bSl^t.  '^'^"''^^^^  ̂ ^^^ 
nium,  and  though  hr found  ̂^.of  . if'  ̂̂ ^^^^^^^^s,  and  stramo- 
been  taken  up  into  the  mrnafs  hS'  ̂^r^'^'''  pnnolph,  had 
of  the  time  was  as  healthy  fft  ^^'^  «"<i 

even  any  dilatation  of  th^pup  l  ^'d^^""^^^ addressed  to  the 'Times' in  A^  ̂  ;  loii  ̂ s'e,  in  a  letter 

famous  reb-eat  ofThe  0  nV^  poisonous.    During  the 

pheasants  tha?  hn i  f  ̂   '  lihododendron  chry.santhemum,  that  of pneasants  that  had  fed  on  the  buds  and  shoots  of  the  Oalmia 

ie  Srdu'SV  he  r'  l^f*"'ig-/hat  had  partaken  o?  certa  n Denies  auung  the  Canadian  winter,  and  had  been  imDorted  infn 

F  "Trioi'^nr^"'"'^  '  '^^^      '^'^'y      Septen>ber  862,  Ml- :  'n*  ̂0"«ey,  reported  two  cases  of  great  severity  from 

paS?sed\;'ti;f"  P""'"'^^'        ''''  ̂^^^  sicSd  and paialysed  by  the  same  cause.    Some  time  since,  several  persons 

le       r         -^re  Poi^?oned  by  a  dish  of  snails' fattenedTJlie leaves  and  shoots  of  Conaria  myrtifolia.* 
It_  ma,y  be  safely  conceded,  therefore,  that  certain  poisons  be- 

h^t"L\"  ̂ ^'r^''''?'  ̂ ''^^'"^  with  miounrty by  insects  birds  and  mammals,  and  yet  the  honey  collected  by bees,  the  flesh  of  birds,  and  the  milk  and  flesh  of  animals,  if  con- 
sumed by  human  beings,  may  occasion  distinct,  dangerous,  and even  fatal  symptoms  of  poisoning. 

To  the  evidence  drawn  from  experiments  on  animals  with  matters rejected  from  the  human  stomach,  or  collected  from  the  stomach and  intestines  after  death,  it  has  been  objected  that  the  animal 
secretions  may  be  so  vitiated  as  themselves  to  prove  poisonous, 
and  the  objection  has  been  enforced  by  a  well-known  experiment of  Morgagni.  The  bile  from  the  stomach  of  a  child,  who  died  in 
convulsions  from  tertian  ague,  mixed  with  bread  and  given  to  a 
•^S^'^i'^.f^"^^'^  convulsions  and  death  in  a  few  minutes,  and  the  same effecu  followed  in  two  pigeons  inoculated  with  it.   But  it  is  obvious 

■»  'Med.  Times  and  Gns^.,'  Sept.  13,  1862. 
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that  cxpevimeuts  with  the  bile  of  a  diseased  subject  cau  liave  no 

proper  application  to  cases  in  which  food  rejected  from  a  heal
thy 

stomach  has  proved  poisonous  to  animals. 

It  is  scarcely  necessary  to  state  that  the  negative  result  ot  expe- 
riments with  substances  rejected  from  the  stomach,  or  found  there 

after  death,  is  not  conclusive  against  poisoning,  for  the  poisonous 

substance  may  have  been  evaporated,  decomposed,  absorbed,  or 
previously  rejected. 

When  there  is  reason  to  believe  that  we  are  dealing  with  a  small 

quantity  of  poison,  small  animals,  such  as  rats  or  mice,  should  be 

chosen  for  experiment;  or  the  frog,  as  particularly  adapted  for 

experiment  with  minute  quantities  of  such  poisons  as  strychnine. 

The  hypodermic  method  of  administering  such  active  medicines  as 

morphine  and  coniine  will  evidently  admit  of  extension  to  the  iden- 

tification of  poisonous  substances",  as  soon  as  sufiicient  data  have been  collected  by  well-devised  experiments.* 
The  necessity  of  experiments  on  animals  is  now  largely  superseded 

by  chemical  analysis";  but  as  the  tests  for  some  of  the  vegetable poisons  are  uncertain,  such  experiments,  performed  with  care,  are 
valuable,  and  have  been  admitted  as  evidence  ;t  as  a  rule,  they  are 
more  delicate  than  chemical  investigation. 

When  experiments  on  animals  are  resorted  to,  in  order  to  illus- 
trate the  mode  of  operation  of  poisons,  or  to  determine  some 

important  question,  such  as  the  shortest  time  within  which  a  dose 
of  prussic  acid  may  prove  fatal,  or  the  possible  absence  of  marks  of 
inflammation  in  the  stomach  after  poisoning  by  some  iiTitant,  such 
as  corrosive  sublimate,  choice  should  be  made  of  the  dog,  as  the 
animal  of  which  we  have  the  largest  experience. 

4.  Chemical  analysis. — This  form  of  evidence,  though,  not 
absolutely  necessary  when  the  symptoms,  post-mortem  appearance?-', 
and  circumstantial  evidence  confirm  each  other,  or  even  when  two 
of  the  three  coincide,  is  always  of  the  first  importance.  The  poison 
may  be  discovered  in  the  living  person  by  tests  applied  to  the 
urine,  to  the  blood  abstracted  by  bleeding,  cupping,  or  leeches,  or 
to  the  serum  of  a  blistered  surface ;  or  it  may  be  detected  in  the 
dead  body  in  the  blood,  flesh,  viscera,  and  secretions.  In  either 

case  the  discovery  of  a  poison  afi'ords  conclusive  evidence  of  its administration. 

When  we  are  dealing  with  substances  rejected  from  the  stomach 
or  voided  by  the  bowels,  with  the  contents  of  the  stomach  and 

bowels  after  death,  or  with  food  or  medicine  of  which  the  sufi'erer 
has  partaken,  the  evidence  is  obviously  less  conclusive,  for  objec- 

tions may  be  raised  on  each  of  the  three  suppositions,  that  poison 
is  detected,  that  it  is  not  detected,  or  that  it  is  found  in  very  small 
quantity. 

*  Dr.  Johnllarley's  Giilstoiiiau  Lectures,  givcu  at  the  College  of  Physicians (1868). 
t  By  tlio  Cruelty  to  Animals  Act,  187(i,  any  Judge  of  tlio  Superior  Courts 

is  empowered  to  grant  a  licence  for  such  experiments  if  ho  should  think  them desirable  in  a  criminal  case. 
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the  alkaloids  prodScerbv  Burvpfn.K  ^^^^^^  °f •Rnt  TTrTwjU  •    ̂   Piitvetaction  must  be  takeu  into  aceonnf 

not  contain  the  poison  though  some  other  portion  of  tSrS  rT/ 

dtl  th7fhT^  r'""  distributed  through  a  sinl" S  -T  5     rJf  ̂  P^'*^  examined  may  not  contain  it,  thon-h  other  m?ts 
of  It  do.  The  poison  may  be  iu  the  gravy,  and  not  in  the  Seat  -^oi- may  have  been  sprinkled  only  on  the  onlside  of  the  ioL?  Lain jve  may  fai  to  detect  poison  in  the  contents  of  the  stomacTa  id intestines,  becanse  it  had  been  rejected  or  evacnate?  absorbed decomposed  or  evaporated ;  or  becanse  it  belongs  to  that  E class  of  vegetable  poisons  which  we  have  not  yet  found  the  means of  discovermg  with  certainty.    Poisons  are  most  likely  to  be  le 

£oibpd''wr'"t?'^  '""'l  ̂ '^'^^  class  oVi^ritanis 
whp^  t  f  ^  ̂ ""'"^  ^°l"ble,  decomposed 
wWh  ̂   °f ̂  ̂   ̂ ^'"^"^  vegetable  kingdom.  Poisons 
rJpn  1  f  ̂'"fi^^^'Vu"  «P^™Slj  soluble,  such  as  arsenic,  may often  be  detected  in  the  stomach,  and  sometimes  iu  the  intestines, 

^iof  1  '"^Pf^  f  ̂".'"^^ing  aiid  purging,  being  glued  to  the  mucous coat  by  the  tenacious  products  of  inflammation. 
When  the  examination  of  the  body  is  delayed,  and  iu  cases  of disinterment,  we  may  fail  to  discover  a  poison  which  was  in  the body  at  the  time  of  death,  from  its  having  exuded  throuc^h  the 

tex^tures  evaporated,  or  been  decomposed.    This  observation  does not  apply  to  mineral  poisons  ;  for  though  subject  to  change  by  the  ■ decay_  ot  the  textures,  they  are  transformed,  not  destroyed.  Thus arsenious  acid  may  be  converted  into  the  yellow  sulphide;  and corrosive  sublimate  may  be  changed  into  the  black  sulphide  of mercury,  or  to  calomel,  by  contact  with  the  mucous  membrane,  or 
It  may  deposit  finely  divided  mercury.    Among  animal  poisons, cantharides,  and  among  vegetable  poisons,  strychnine,  may  be mentioned  as  undergoing  little  or  no  change  from  the  decay  of  the textures. 

_  It  is  scarcely  necessary  to  add  that  malicious  or  mistaken 
imputations  of  poisoning  may  be  shown  to  be  unfounded  by  the 
non-discovcry  of  poisons  in  the  matters  alleged  to  contain  it. 
When  poison  is  found  in  very  small  quantity,  the  ob- 

jection is  sure  to  be  advanced,  that  it  was  not  enough  to  account  for 
death ;  but  to  this  the  reply  is  obvious,  that  the  quantity  found 
must  needs  fall  short  of  that  actually  takeu ;  for  it  is  always  only 
a  part  of  the  matter  vomited  or  otherwise  expelled  from  the  body, 
of  the  contents  of  the  alimentary  canal  after  death,  or  of  the 
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blood,  tissues,  or  viscera  of  the  body,  which  is  submitted
  to  analysis 

and  that  the  quautity  fouud  in  the  stomach  is  only  the  su
rplus  ot 

what  may  have  been  sufiScieut  to  cause  death  by  absorptio
n,  ihe 

discovery,  therefore,  of  a  quantity  of  poison  insufficient  to
  destroy 

life  is  scarcely  even  a  presumption  that  the  substance  was 
 not  ad- 

ministered in  a  poisonous  dose,  though  it  is  consistent  witli  tbe 
supposition  that  it  had  been  given  as  a  medicine.  _      _      ; . 

But  the  value  of  chemical  analysis  as  evidence  of  poisoning  is 

not  limited  to  the  discovery  of  a  poison  by  a  single  analysis  ;  for 

by  comparing  one  analysis  with  another,  important  hght  may  be 
thrown  on  the  mode  of  administration,  and  the  innocence  or  guilt 

of  a  suspected  or  accused  party.  A  bowl  of  porridge,  eaten  at 

breakfast  by  a  female  believed  to  have  died  poisoned,  was  found  to 
contain  arsenic.  The  chemical  analysis  showed  that  the  poison  wa.s 

not  mixed  with  the  store  of  meal,  but  only  with  the  part  used  in 

maldng  the  porridge  ;  and  as  other  circumstances  justified  the  in- 

ference that  the  poison  had  been  mixed  with  the  meal  in  the  morn- 
ing before  any  stranger  entered  the  house,  the  husband  (the  only 

other  inmate)  was  convicted  of  the  murder.  In  a  case  of  an 

opposite  kind,  arsenic  was  found  mixed  with  a  large  mass  of  flour, 
as  well  as  with  the  part  used  in  making  bread.  It  was  accordingly 
inferred  that  the  flour  had  been  ground  from  wheat  intended  for 
seed  mixed  with  arsenic  to  destroy  insects,  and  sent  in  mistake  to 
the  mill.* 

In  several  cases  of  poisoning  by  corrosive  acids  the  clothes  of  the 
suspected  murderer  have  been  stained  in  the  same  way  as  the 
clothes  and  body  of  his  victim. 

The  cases  just  referred  to  are  examples  of  qualitative  analysis. 
The  value  which  may  sometimes  attach  to  quantitative  analysis 
is  shown  by  the  two  cases  which  follow. 

Mr.  Hodgson,  a  surgeon,  was  tried  at  Durham  in  1824  for 
attempting  to  poison  his  wife.  He  had  substituted  corrosive  sub- 

limate for  calomel  in  opium  pills,  prescribed  by  her  physician,  but 
this  he  said,  was  a  mistake  committed  while  he  was  intoxicated. 
It  was  also  proved  to  have  been  contained  in  a  laudanum  draught 
ordered  by  her  physician  ;  but  this,  too,  as  he  alleged,  was  an  in- 

jection of  corrosive  sublimate  previously  prepared  for  a  sailor,  but 
which  he  had  taken  for  a  water-bottle.  But  on  submitting  the 
draught  and  the  injection  to  chemical  analysis,  the  former  was 
found  to  contain  fourteen  grains,  while  the  latter  contained  only 
five  grains  to  the  ounce.f 

Samuel  Whalley  was  indicted  at  York  Spring  Assizes  in  1821 
for  administering  arsenic  to  Martha  King,  pregnant  by  him  ;  but 
of  the  tarts  in  which  the  arsenic  was  alleged  to  have  been  admin- 

istered, the  portions  eaten  could  not  have  contained  more  than  ten 
grains,  while  the  matter,^  alleged  to  have  been  vomited  contained, 
even  after  repeated  vomiting,  fifteen  grains. 

•  Casus  quoted  from  xYlisou  aud  Bamicl  by  Cbristisou,  '  Ou  roisous,'  p.  7o. t  ̂or  a  full  report  of  this  interesting  case,  see  the  '  Ediu.  Med.  aud  Sursr 
Journal,'  vol.  xxii.  p.  'iSH. 
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very  p  ̂opfr^/Lta^rS  ^-P^^tance  is 
prisoier  before  I  and  aL^Tm""^'  f^t'  f^^^^*  °^  ̂̂ ^^ 
IS  often  proved  without  iS^auWl  «f  the  deceased.  He 

poisons  Lnd  ttr  ZeS  ™1  Z  ̂"'  *°  ̂ ^'^^  ̂   ̂̂ ^^^^^  «f 
I'ulse  pretences  •  to  h?^I  1  purchased  them  under 

for  th'e  deSed^'to  hive  sZr^'^  T^'^-'''  ̂ '''^P^-'i  f^'-i 
them  ;  to  have  made  hi  Jtlf  +f  TP°:t""ities  of  administering 

to  ha;e  keprne^  relatives  i^^^  dece^sed^; 
distance;  to         placerob.f/.^^^^^  witnesses  at  a 
medical  Lsistance  to  hn  v.  i  "u  •  °^  obtaining  proper 

funeral;  to  Wo  o'J°,^r.lf  arrangements  for  the 

these,  some  of  which  arp  Ii'VpI.^  +^  ^^^^^J^is.  buch  acts  as 

6.  Symptoms  and  post-mortem  appearances  proper  to the  different  classes  of  poisons. 

There  are  two  classes  of  poisons  which  present  both  symptoms and  post-mortem  appearances  of  a  well-detined  charaS--the 

cCd   the  they  affect  the' brain,  the  spinal cord  the  heart,  or  the  lungs,  m  which  the  symptoms  are  well marked,  but  the  post-mortem  appearances  less  constant,  the  al  - mentary  canal  bemg  siibject  to  like  uncertainty  of  action  ̂ nd  post- mortem appearance.  This  third  class  formerly  comprised  the  two distinct  divisions  of  narcotics  and  narcotico-acrids 

JL  °''''v^^^^^-:^^^'!  "^^^'^  9^  P°^^°"^  i«  characterized,  as  the name  implies,  by  their  destructive  action  on  the  parts  with  which they  come  m  contact.    If  they  were  to  act  on  a  large  extent  of tne  cutaneous  surface,  they  would  destroy  life  as  burns  and  scalds 
ot  like  extent  and  seventy.    When  swallowed,  they  prove  fatal by  the  same  destructive  action  on  the  lining  membrane  of  the alimentary  cana   or  of  the  windpipe,  the  immediate  causes  of death  being  shock,  exhaustion,  perforation  of  the  stomach  or  intes- 

tines, starvation  from  stricture  of  the  gullet,  or  extensive  destruc- 
tion ot  the  secreting  membrane  of  the  stomach,  and  in  rare  cases, 

occurring  chiefly  in  young  children,  suffocation  from  ininry  to  the 
glottis  and  windpipe.    These  effects  are  produced,  among  inor- ganic poisons,  by  the  mineral  acids  and  the  caustic  alkalies  and 
their  carbonates ;  among  the  organic  poisons  by  strong  solutions 
of  oxalic  acid  and  of  tartaric  and  citric  acids.    In  the  group  of inorganic  poisons  there  are  also  several  corrosive  soluble  salts 
(chlorides)  of  the  metals  mercury,  antimony,  zinc,  and  tin,  which 
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combiue  with  their  direct  corrosive  action  remote  specific  eflFects  in 

addition  to  the  remote  reflex  effect  of  the  corrosion  itself. 

The  symptoms  due  to  these  poisons  are  well  marked.  They 

have  a  strong  acid,  alkaline,  or  metallic  taste,  and  cause  a  burning 

pain,  which  occurs  almost  simultaneously  iu  the  mouth,  throat, 

gullet,  and  stomach,  whence  it  extends  rapidly  to  the  entire 
abdomen.  This  is  soon  followed  by  vomiting  and,  after  no  long 

interval  by  purging.  The  matters  discharged  contain  blood,  either 

unchanged  or  decomposed  by  the  poison.  The  epiglottis  and  upper 

part  of  the  windpipe  are  often  so  corroded  as  to  occasion  saflFooation 
and  speedy  death. 

The  post-mortem  appearances  are  those  of  corrosion,  mixed 
with  corrugation  from  strong  contraction  of  the  muscular  fibres, 

and  followed  by  inflammation  and  its  consequences.  The  corro- 
sions may  be  confined  to  small  spots,  or  may  extend  over  a  large 

surface  ;  may  be  limited  to  a  removal  of  portions,  more  or  less 
considerable,  of  the  lining  membrane  of  the  gullet  and  stomach,  or 
miiy  destroy  all  their  coats,  so  as  to  occasion  perforations  large  or 
small,  and  the  discharge  of  considerable  portions  of  the  organs 
themselves  (as  well  as  of  casts  of  them  resulting  from  the  action 
of  the  acids  on  their  secretions)  by  vomiting  or  by  stool.  Beyond 
the  corroded  parts  the  textures  are  acutely  inflamed,  sometimes 
gangrenous,  often  black  from  blood  extravasated  into  the  cellular 
tissue  beneath,  or  injection  of  the  vessls  with  dark  blood.  Some- 

times the  tissues  are  found  softened,  sometimes  hardened  and 
shrivelled.  These  poisons  often  produce  in  the  gullet  a  peculiar 
wrinkled  and  worm-eaten  appearance,  due  to  the  contraction  of 
the  longitudinal  and  transverse  fibres,  and  the  removal  of  patches 
of  epithelium.    (See  figs.  .52,  53,  and  54,  pp.  370,  371.) 

As  these  effects  of  the  corrosive  poisons  may  possibly  be  mis- 
taken for  post-mortem  appearances  due  to  other  causes,  it  may  be 

well  to  point  out  more  particularly  the  characters  by  which  the 
one  may  be  distinguished  from  the  other. 
Softening  of  the  mucous  membrane  due  to  the  corrosives  is 

attended  by  changes  of  colour,  arising,  in  the  case  of  the  mineral 
acids,  from  their  direct  action  on  the  tissues,  iu  the  case  of 
corrosive  sublimate,  from  the  deposit  of  the  finely  divided  metal 
or  its  sulphide.  In  the  case  of  some  other  corrosive  poisons  we 
are  not  assisted  by  these  changes,  but  must  be  guided  by  the 
state  of  the  gullet  and  the  action  on  the  skin  and  clothes'.  The 
hardened  and  erimped  state  of  the  parts  with  -which  the 
corrosive  comes  in  contact  is  eminently  characteristic ;  it  is  never 
present  in  disease.  The  black  injection  of  the  vessels  is  not  con- 

clusive, for  it  may  be  produced  by  the  action  of  any  acid  liquid  or  the 
acid  secretion  of  the  stomach  itself.  Gangrene  is  a  rare  result 
of  disease,  and  the  black  infiltration  into  the  submucous  tissue  for 
which  it  is  sometimes  mistaken  is  equally  uncommon.  Ulcera- 

tion and  consequent  perforation,  the  result  of  the  action  of  the 
corrosives,  is  to  be  distinguished,  in  the  case  of  most  of  them,  by characteristic  colours  j  and  this  is  true  both  of  small  ulcers  and  of 

z 
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extensive  destruction  of  the  tissues.  The  characters  of  ulcers  from disease  will  be  presently  described  when  speaking  of  irSanrpoison? The  extensive  destruction  of  the  coats  that  sometimes  arises  f?on the  action  of  the  gastric  ju.ce  after  death  belongs  to  this  place. The  destructive  action  of  the  gastric  juice  after  death was  formerly  a  subject  of  controversy ;  but  the  fact  of  its  sometimes taking  place  has  been  placed  beyond  a  doubt  by  observations  in man  and  experiments  on  animals.  The  usual  seat  of  the  opeuin<^ 
is  the  posterior  part  of  the  stomach,  but  it  varies  with  the  positioS ot  the  body.  Ihe  aperture  may  be  as  small  as  a  shilling  or  as large  as  the  palm  of  the  hand  ;  and  it  has  even  been  found  to  occupy 
one-half  of  the  stomach.  It  may  assume  any  shape ;  its  edges  are fringed,  softened,  and  smeared  with  a  dark  pulpy  mass;  and  the vessels  of  the  stomach  are  often  found  injected  with  dark  blood— a 
common  action,  as  already  stated,  of  acid  fluids.  The  neio-hbonr- 
ing  viscera  sometimes  undergo  a  similar  change.  Occasionally there  is  more  than  one  aperture.  As  there  is  no  inflammation 
around  the  opening,  it  is  not  possible  to  confound  this  post-mortem 
change  with  the  effect  of  an  irritant  poison,  which  would  be  attended 
by  marks  of  acute  inflammation,  and  by  characteristic  stains  and 
deposits.  When  the  gastric  juice  acts  only  on  the  mucous  mem- 

brane of  the  stomach,  it  gives  it  a  soft  gelatinous  appearance  of  a black  or  dark-brown  colour. 
Perforation  of  the  intestines  is  very  rare  in  cases  of  corrosive 

poisoning,  and  perforation  of  the  gullet  still  less  common.  Both 
may  occur  from  diseases  not  difficult  to  recognise  after  death. 

h.  Irritant  poisons.— Substances  that  inflame  the  parts  to 
which  they  are  applied  are  said  to  act  as  irritants  to  those  parts ; 
and  those  which  produce  the  same  effect  on  the  alimentary  canal 
are  also  termed  irritants  :  and,  with  the  exceptions  indicated  when 
defining  the  term  poison,  of  hot  and  cold  water,  and  such  articles 
as  pins,  needles,  and  powdered  glass,  may  claim  admission  into  the 
list  of  irritant  poisons,  if  they  prove  in  any  instance  fatal  to  life, 
or  produce  symptoms  of  great  severity. 

The  class  of  irritants  comprises  mineral,  animal,  and  vegetable 
substances ;  it  contains  a  greater  number  of  individual  poisons 
than  all  the  remaining  classes  put  together ;  and  it  also  contributes 
largely  to  the  list  of  cases  of  poisoning.  It  accounts  for  nearly 
one-fourth  of  the  annual  deaths  from  ascertained  poisons,  of  which 
the  great  majority  are  metallic  irritants. 

Of  this  large  class,  two  groups  admit  of  distinction  and  separa- 
tion ;  one,  the  members  of  which  destroy  life  by  irritating  the 

-parts  to  which  they  are  applied ;  the  other,  by  adding  to  local  irri- 
tation peculiar  or  specific  remote  eflfects.  To  the  first  group  belong 

the  pi'incipal  vegetable  irritants,  some  of  the  alkaline  salts  used  in 
medicine,  the  less  active  metallic  poisons,  some  products  of  destruc- 

tive distillation,  and  the  irritant  gases.  The  second  group  com- 
prises the  metallic  irritants — arsenic,  mercury,  antimony,  lead,  and 

copper;  the  metalloidal  elements,  phosphorus  and  iodine;  and  one 
product  of  the  animal  kingdom,  cantharides. 
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The  symptoms  caused  by  irritav.t  poisons  as  ̂   ^J^^^' ̂ '•f^^'^^i^- 
in- pain  and  constriction  in  the  throat  and  g}^!!^*  ̂ /^^^P  P^i"; 

n?reased  by  pressure,  in  the  pit  ̂ ^^he  stomach  ;  intense  t^^^^^^^^^^ 
and  vomiting,  followed  by  pain,  tension,  and

  tenderness  ot auu  vuiiuL   o,   „+to„riArl  w  th  tfiuesmus,  and 

Sie  entire  abdomen  and  purging  attended  -^^h 
 tenesmus,  and 

frequently  with  dysuria.  The  constitutional  sy
mptoms  vary  vith. 

the^ntensity  of  the  irritation  and_  the  interval  w
hich  has  elapsed 

since  the  administration  of  the  poison  being  at  one  t
ime  those  ot 

collapse,  at  another  of  inflammatory  fever.  The 
 mode  of  death 

also  varies.  One  patient  will  not  rally  from  the  hrst  s
hock  to  the 

nervous  system  ;  a  second  dies  in  strong  convulsions ;  a  third  worn 

out  by  protracted  suffering;  a  fourtli  starved  thr
ough  the  per- 

manent  injury  inflicted  on  the  gullet  and  stomach. 

These  svmptoms  vary  in  severity,  and  in  the  time  and  
orcler  ot 

their  occurrence,  with  the  quantity  of  the  poison,  its  solubil
ity, 

and  the  full  or  empty  state  of  the  stomach.  When  the  poison 
 is 

sijaringly  soluble,  as  is  the  case  with  arsemous  acid,  the  pain  an
d 

sense  of  constriction  in  the  throat  and  gullet  are  not  felt  imme-
 

diately on  swallowing  it,  but  after  an  interval  more  or  less  con- 

siderable, and  occasionally  they  are  absent ;  or  they  follow  the 

other  symptoms  instead  of  preceding  them,  m  consequence  ot  the 

repeated  contact  of  the  dissolved  or  suspended  poison  with  the 

upper  portions  of  the  tube,  in  the  act  of  vomiting.  The  stronger 

and  more  soluble  irritant  poisons  cause  the  discharges  to  be  mixed 

•with  blood,  which  happens  rarely,  and  to  a  less  extent,  in  the  case 

of  the  simple  irritants;  and  they  sometimes  inflame^  the  upper 

part  of  the  windpipe,  giving  rise  to  hoarseness,  wheezing  respira- 
tion, and  harassing  cough,  occasionally  ending  in  suffocation. 

The  post-mortem  appearances  caused  by  the  irritants  are 
those  of  iuflammation  and  its  consequences. 

The  simple  irritants  give  rise  to  inflammation  more  or  less 
severe,  followed  by  its  usual  consequences.  In  some  cases  there  is 

merely  increased  vascularity,  in  others  deep  redness;  and  the  sur- 
face may  be  coated  with  a  tenacious  secretion,  and  the  cavity  filled 

with  a  glairy  mucus.  The  coats  may  be  found  thickened  through 

the  intensity  of  the  inflammation  ;  black  from  bloody  extravasa- 
tion into  the  submucous  tissue  ;  ulcerated,  gangrenous,  and  slough- 

ing ;  softened,  but  occasionally  hard  and  shrivelled.  Vessels  filled 
with  dark  blood  are  sometimes  found  ramifying  minutely  over  the 
surface,  which  in  other  instances  is  studded  with  black  points. 
These  appearances  are  not  confined  to  the  stomach,  but  are  found 
in  the  fauces  and  gullet,  and  in  the  duodenum.  The  rest  of  the 
small  intestines  is  often  the  seat  of  acute  inflammation,  with 
ulceration  and  softening  of  the  mucous  membrane ;  ulcers  are  also 
found  in  the  large  intestines  and  excoriation  of  the  anus.  In  some 
cases  the  lining  membrane  of  the  larynx  and  air  passages  is 
inflamed. 

Several  of  these  symptoms  and  post-mortem  appearances  are  noo 
peculiar  to  poisoning;  they  may  be  j)resent  in  English  and  Asiatic 
cholera,  in  acute  inflammation  of  the  stomach  or  bovtels,  in  rupture 

z  2 
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nl^vff  n  of  the  abdomen.    They  may 
also  be  produced  by  dnnlang  hot  or  cold  water ;  and  authors  Ce been  at  some  pams  to  show  that  simple  distension  of  the  stomach 
ITlfK^'f  ̂ ''T^^'l^  ̂ l^^^"'^'  strangulated  hernTa,  obTtruc' tion  of  the  bowels,  dmrrhoea,  and  dysentery,  have  some  syrnTtoms on  common  with  ordinary  cases  of  irritant  pksoning,^ndS  S more  nearly  resemble  certain  exceptional  cases.    Though  some  of 

this  possible  resemblance  of  disease  to 
poisoning  are  of  little  force,  it  may  be  well  to  point  out  some  lead° 
^lot  .T'"-^  "i''''^^^^         f^n^  the  usual ettecta  ot  irritant  poisons. 

nn^^?""®-'^^  cholera  the  evapuatious  very  rarely  contain  blood, and  there  is  no  pain  and  constriction  in  the  throat,  though  there may  be  some  soreness  as  the  result  of  constant  efforts  to  vomit 
Ibe  disease  prevails  chiefly  m  summer  and  autumn,  and  is  rarely iatal  except  in  children.    In  Asiatic  cholera,  too,  discharge  of blood  IS  a  very  rare  occurrence,  though  the  evacuations  sometimes 
have  a  port  wine  tint ;  and  the  pain  and  constriction  of  the  throat 
are  wanting.    In  both  diseases  the  purging  follows  the  vomiting much  more  rapidly  than  in  cases  of  poisoning.  There  is  one  group 
ot  cases  of  poisoning  by  arsenic  in  which  the  symptoms  so  nearlv resemble  those  of  the  two  forms  of  cholera  that  medical  men  have 
tallen  into  error  without  seriously  affecting   their  reputation 
Acute  inflammation  of  the  stomach,  except  as  the  result  of drinking  hot  or  cold  water,  or  as  the  effect  of  some  irritant  sub- 

stance not  esteemed  poisonous,  is  very  rare,  and  is  not  attended  by pain  and  constriction  of  the  throat,  or  by  diarrhoea.    Acute  in- 
flammation of  the  bowels  affects  their  peritoneal  covering,  and 

is  attended  with  constipation.   Distension  of  the  stomach, 
though  an  occasional  cause  of  severe  suffering  and  of  sudden  death 
does  not  admit  of  being  mistaken  for  the  effect  of  a  class  of  poisons' of  which  vomiting  is  a  leading  symptom.    Indeed,  a  full  stomach 
IS  in  itself  the  strongest  possible  presumption  against  irritant 
poisoning.    Rupture  of  the  stomach,  occurring,  as  it  often 
does,  during  or  directly  after  a  meal,  and  through  an  effort  to  vomit, 
followed  by  sudden  and  violent  pain,  by  collapse,  and  by  death 
instantly,  or  in  froni  four  or  five  to  less  than  twenty-four  hours, 
might  naturally  raise  a  suspicion  of  poisoning,  which  nothing 
short  of  a  post-mortem  examination  could  set  at  rest.    The  same 
observation  applies  to  rupture  of  the  inner  coat  alone  (a  very  rare 
occurrence)  and  to  rupture  of  the  intestines  or  other  viscera 
of  the  abdomen,  all  of  which  accidents  may  be  followed  by  vomit- 

ing, with  excruciating  pain,  and  extreme  tenderness  of  the  abdomen, 
cold  skin,  feeble  pulse,  and  symptoms  of  collapse  with  death  within 
twenty-four  hours.    The  effect  of  drinking  hot  water  differs 
from  that  of  the  simple  corrosives  chiefly  in  the  absence  of  char- 

acteristic stains,  and  the  negative  result  of  an  analysis.  The 
drinking  of  cold  liquids  sometimes  causes  vomiting  and  purg- 

ing, and  other  symptoms  allied  to  those  of  irritant  poisoning;  and 
in  the  absence  of  a  complete  history  of  the  case  we  may  have 
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to  i'esort  t&  the  negative  evidence  afforded  by  tbo  result  of  an 
analysis.  ,    .      .,,  ,        ai  ■    .  . 

Of  vomiting  and  purging  of  blood  it  will  be  sutticient  
to 

remark  that  they  are  not  accompanied  by  urgent  symptoms  sugges- 
tive of  the  action  of  poison ;  of  diarrhoea  and  dysentery  that, 

ia  the  great  majority  of  cases  of  poisoning,  discharges  from  the 
bowels  are  associated  with  vomiting;  and  of  colic,  strangulated 

hernia,  and  obstruction  of  the  bowels  that  they  are  attended 

by  constipation,  and  that  the  vomited  matters  are  often  feculent. 

The  post-mortem  appearances  in  irritant  poisoning  are  not 

always  characteristic  ;  and  it  is  true  of  the  more  common  appear- 
ances, as  of  some  of  the  more  usual  symptoms,  that  they  may  be 

occasioned  by  disease.  Those  usually  specified  are  redness, 

gangrene  and  lividity,  softening,  ulceration,  and  per- foration of  the  mucous  membrane. 
Redness  of  the  mucous  membrane  may  be  produced  by 

colouring  matter ;  but  when  it  is  due  to  blood  contained  in  the 
vessels,  it  may  be  traced  to  subsidence  after  death  ;  to  repletion  of 
the  small  vessels  by  the  contraction  of  the  arteries  ;  to  transudation 
through  the  peritoneal  covering  of  the  liver  or  spleen ;  to  conges- 

tion in  cases  of  sudden  death,  especially  if  caused  by  asphyxia,  when 
it  often  occurs  in  large  bright  patches ;  or,  lastly,  it  may  result 
from  the  flow  of  blood  to  the  stomach  which  accompanies  digestion. 
Sometimes,  too,  a  remarkable  redness  of  the  stomach  is  found  after 
death,  without  any  symptoms  having  occurred  during  life  to  account 
for  it.  Hence,  mere  redness  of  the  mucous  coat  of  the  stomach  is 
not  to  be  regarded  as  a  proof  of  inflammation ;  but  when  it  is  com- 

bined with  softening,  putrefaction  not  having  set  in ;  when  the 
membrane  itself  is  covei'ed  with  a  thick  and  tenacious  mucus ;  when 
it  is  opaque,  so  that  when  dissected  off  it  hides  the  finger  over 
which  it  is  stretched,  the  redness  may  certainly  be  attributed  to 
inflammation.    The  same  remarks  apply  to  the  intestines. 
Gangrene  and  lividity. — Gangrene  of  the  mucous  mem- 

brane is  a  well-known  consequence  of  obstructed  circulation  in  cases 
of  hernia,  and  of  internal  constriction,  and  authors  of  reputation 
have  described  it  as  a  consequence  of  acute  inflammation;  but  it 
is  probable  that  infiltrated  blood  blackened  by  acid  secretions  has 
been  often  confounded  with  it. 

Lividity. — A  minute  injection  of  the  vessels  with  black  blood 
(figs,  and  .55,  p.  371),  may  result  from  the  action  of  an  acid 
introduced  from  without,  or  generated  within  the  body;  and 
it  can  be  produced  after  death  by  pouring  any  of  the  mineral 
acids  into  the  intestines.  Lividity  or  blackness,  then,  when  not 
caused  by  gangrene,  is  not  due  to  disease,  but  is  the  effect  of  some 
acid,  swallowed  or  secreted.  The  blackness  sometimes  met  with 
in  the  intestines  in  acute  dysentery  and  enteritis,  if  not  gangrenous, 
is  probably  due  to  the  same  cause.  The  deposit  of  black  pigment 
known  as  melanosis,  is  distinguished  by  being  arranged  in  regular, 
well-defined  spots,  without  thickening  of  the  membrane  or  sign.g of  surrounding  inflammation. 
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1.  wu^*®".^^^*T'-^^?™"''°''^°'^"^^^a'^e  may  be  softened  or  IiarJened 

b^tSem    oTifrST^f'  '''''''  ''  inflammation  Lusec? 

of  the  n^tfoVnf  +\        T  "^''^        ̂   ̂^'y  ""^^^^  effect 
\  J    ̂   S  i""'^^  ̂ f^er  death,    Softening  due  to 

tbe  action  of  the  noQ-covrosive  irritants  is  attended  by  marks  of acute  inflammation,  but  as  a  rule  morbid  softeniag  is  not  ureceded 
by  any  characteristic  symptoms.  

preceaea 
TJlceration^-Ulcers  of  the  stomach  may  be  caused  by  disease or  by  poison.    Those  caused  by  disease  are  the  cancerous  ulcer  the chronic  nicer,  and  the  tubercular.    It  is  difficult  to  mistaTe  the ulcer  of  cancer  for  that  caused  by  poisoning;  the  presence  of  a tumour  aiid  the  microscopical  characters  at  once  decidino-  the 

point.    Ihe  chronic  ulcer  varies  in  size  from  a  fourpenny  piece  to 
half-a-crown.    It  is  round  or  oval,  and  when  recent  it  a^p'ears  as it  punched  out  of  the  mucous  membrane  of  the  stomach,  with  little 
It  any,  surrounding  congestion;  it  may  penetrate  all  tlie  coats  of 
the  stomach,  the  size  of  the  ulceration  diminishing  in  each  coat 
so  that  the  ulcer  is  conical,  with  the  apex  outwards.    When  old' the  edges  are  thickened,  sometimes  greatly  and  externally  :  there are  adhesions  of  the  peritoneum  to  surrounding  parts.    More  than 
one-third  of  the  ulcers  occupy  the  posterior  surface  of  the  stomach 
more  than  three-fourths  either  that  part,  the  lesser  curvature,  or 
the  neighbourhood  of  the  pylorus.    The  ulcers  caused  by  poison- 

ing are  the  result  of  a  more  intense  inflammation  ;  and  they  are often  found  discoloured,  as  in  the  case  of  poisoning  by  nitric  acid 
and  iodine ;  or  covered  with  a  white  powder,  as  in  poisoning  by arsenic ;  or  coated  with  the  decomposed  poison,  such  as  the  black 
powder  (minutely  divided  mercury)  formed  by  the  decomposition 
of  corrosive  sublimate,  or  the  yellow  sulphide  of  arsenic  formed 
during  the  process  of  putrefaction  after  death. 
Perforation  of  the  stomach  may  arise  from— 1.  Corrosion ; 

2.  Inflammation,  followed  by  ulceration;  :>.  Chronic  gastric  ulcer; 
and  4.  The  action  of  the  gastric  juice  after  death. 

1.  Perforation  from  corrosion.— It  is  impossible,  as  already 
stated,  to  confound  a  perforation  due  to  the  action  of  a  corrosive 
poison  with  any  perforation  arising  from  natural  causes  acting 
either  during  life  or  after  death.  The  state  of  the  mouth,  throat, 
and  gullet,  and  often  of  the  skin  and  clothes  of  the  deceased, 
renders  the  distinction  easy;  and  in  many  cases  the  contents  of 
the  stomach  or  bo\yels  escape  into  the  cavity  of  the  abdomen,  and 
leave  traces  of  their  action  on  other  viscera. 

2.  Perforation  from  ulceration,  the  result  of  irritant 
poisoning,  is  very  rare. 

3.  Perforation  from  chronic  ulcer  of  the  stomach  is  not  a 

rare  affection.  It  is  not  an  infrequent  occurrence  in  young  females 
from  fifteen  to  twenty-five  years  of  age,  and  often  after  slight 
symptoms  of  indisposition.  The  rupture  generally  takes  place  soon 
after  a  meaA,  more  rarely  as  a  consequence  of  sudden  exertion,  and 

it  is  instantly  followed  by  sharp  pain  of  the  abdomen,  and  symp- 
toms of  acute  peritoneal  inflammation.    There  is  little  vomiting, 
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auAno  purging;  the  patient  dies  ̂ ^^^ ̂ ^^ertll^^^^^^^ eighteen  to  thirty-six  hours  ;  but  in  some  cases,  ̂ ^^/Vn^^^^^io^ 

is\early  empty,  the  fatal  event  is  postponed  the  inflamma^^^^^^ 
being  of  limited  extent  or  subacnte  in  character  J^^^f  '^;^''^-!;^,. 
the  peritoneum  is  generally  small,  and  the  ''^^'l  ̂^J"^^^^^ 

chai'acters  just  described.*  .The  absence  of  ̂ ^^^^.^f^^tb^ 
mation  and  of  characteristic  discolorations,  ^^^^^^^^^^^ 

poison  in  the  stomach  or  in  the  contents  
of  the  abdomen,  the 

udden  occurrence  of  pain  in  the  belly  as  the  first  ̂ J^V^°^'^^^^ 

slight  vomiting,  and  the  absence  of  diarrhoea  
distinguish  this  toi  m 

of  perforation  from  that  due  to  poison.  v.v  thn 

4.  The  destruction  and  consequent  perforation  cau
sed  toy  ttie 

gastric  juice  after  death  has  already  been  spoken  ot
  at  p.  ̂ ss- 

The  poisons  which  are  neither  corrosives  nor  irritant
s,  or  wtiicu, 

if  they  act  in  either  of  these  ways,  prove  fatal  by  thei
r  eliect  on 

the  nerve  centres,  and  through  them  on  the  heart  or
  lungs, 

were  formerly  comprised  under  the  two  heads  ot 
 narcocics 

and  narcotico-acrids,  oxalic  acid  (a  corrosive  m  strong  s
olution) 

beino-  the  principal  exception.  These  two  classes  are  now  mo
re 

conveniently  treated  in  different  sections,  according  as  their 
 most 

obvious  and  striking  symptoms,  when  given  in  full  doses  and  ac
ting 

in  tlieir  usual  manner,  are  those  of  the  brain,  spinal  cord,  heart,  or 

lungs.  They  will  be  grouped,  for  the  sake  of  convenience, 
 as  attect- 

ing  the  brain,  spinal  cord,  heart,  and  lungs  respectively,  ihis
 

arrangement  is  based  on  gome  notable  prevailing  symptom,  or  group 

of  symptoms  ;  not  on  the  precise  modtts  operandi  or  proximate  and real  cause  of  death.  t  ■  -i   t  ;i 

1.  The  poisons  which  afibct  the  brain  may  be  distributed 

into  three  leadiug  sub-classes ;  one  group,  of  which  opium  is  the 

type,  causing  sleep  more  or  less  profound ;  a  second,  of  which  bella- 
donna is  the  type,  producing  delirium,  with  illusions ;  and  a  third, 

of  which  alcohol  is  the  type,  giving  rise  to  exhilaration,  followed 

by  delirium  or  sleep,  or  both  successively  or  alternately,  according to  the  dose  and  the  constitution  of  the  individual. 

The  group  of  poisons  of  which  opium  is  the  most  conspicuous 

membei-,  owes  its  importance  less  to  the  number  of  individuals 

which  it  comprises  (for  they  are  few),  than  to  the  habitual  use  made 

of  them  by  large  classes  of  persons,  their  constant  employment  in 
the  treatment  of  medical  and  surgical  maladies,  the  many  accidents 
to  which  they  give  rise,  and  the  many  occasions  on  which  they  are 

employed  by  the  suicide  and  murderer.  Opium  and  its  prepara- 
tions alone  are  taken  in  nearly  half  the  cases  in  which  the  poison 

can  be  identified. 

The  poisons  of  this  sub-class  present  difficulties  which  do  not 
occur  iu  the  case  of  irritants.  Their  symptoms  more  nearly  re- 

semble those  of  disease,  and  the  post-mortem  afjpearances  are  often 
indistinct,  and,  even  when  best  marked,  not  highly  characteristic 

'■>  Ooiisnlt  Criiitnii  'On  ttie  Patliologj',  Symptoms,  and  Troatmout  of  Ulcer 
of  the  Stomach  ' ;  and  Taylor's  Essay  iu  '  Cluy's  Hospital  Ecports,'  No.  8, 



BVIDENCE  OF  POISONING. 

"^$ZS^  ^1--  -  the 
are  giddiness,  headache,  dimness  oSf  ""'^  ̂^P^^^  *° 
the  pupi],  noises  in  the  ea^s  drow.i-n!    '  ̂̂ V'°''/°^t'"^«tion  of 
passing  into  insensibility  rnm'/rr     '''  ""^'^  confusion  of  mind, 
and  paralysis,  convZons  a^^  tif  f  "  i«  ̂^^e 

occurrencl  There  is  no  d  ̂ec^irftaS  T^'r^'  occasional 

but  nausea  and  vomiting  maTicSt  n^^^^  and  bowels, 
in  the  case  of  irritants)  but  wW  ̂r       the  commencement  (as 
Diarrhcea  also  is  a  7are  incident    Tll^^  *° 
ances  consist  in  fulness  of  thp  \  ̂     Post-mortem  appear- 

effusipn  of  serum  ben^^th  tfrnem'SeTat  T  b^s"' veutnc  es  ;  and,  in  a  few  cases,  extravasation  of  blood  ' 

and  insensibiiiV  m?  e^L  s  c^mnTef?"'"  ^  l^^^^'^'^'^'^' 
Cerebral  hfemoirha^o  and  ̂ nnlTf^  promment  symptoms. 

serun  xron  01  within  ̂   "''i'^'  °'  considerable  collection  of death'  ̂   •  '""""^^  '""PP^y  ̂   sufficient  explanation  of 
The  sub-class  of  poisons  of  which  belladonna  is  the  best  example 
L,.ir"i?^  'i^l^-i"".  spectral  illusions   and  a 
vXut  anf  T''^'  T'^^^^y-'^^'  °f  -o'^th  and  throat  and  thi  -st? without   any  characteristic  post-mortem    appearance  Tetanip 

n'er^er;  mf'In?'  sensibiliW  paralysis  of  the'So^rnd  senso^i" 
W    biTtVlf  ̂ ff'"''''^  the  exceptional  symp- 

corabinaf  o,f  nf  +\  '"i"'"  '"t  <legree,  and  strange  varieties  in  the combination  of  these  elements  are  observed  in  difPerent  cases  of 

fhn?Th"^.^f  '^T  ,«^bstance.  It  must  also  be  borne  ?n  mind that  the  delirium  which  is  the  leading  symptom  of  the  group  is n ISO  a  symptom  often  present  in  fevers  and  febrile  disorders  and 
generally  in  diseases  or  injuries  attended  or  followed  by  fever Illusions  also  which  are  present  in  this  form  of  poisoning  are  occa- sioned by  many  different  and  by  some  trivial  causes. 

Vi  i  poisons  of  this  class  owe  their  active  properties  each  to  one 
weJl-defaned  active  principle  (atroijine  and  hyoscyamine),  but  they are  commonly  taken  in  the  form  of  leaves,  berries,  seeds,  or  root- and  these,  or  portions  of  them,  may  often  be  identified  in  the  con- 

tents of  the  alimentary  canal  rejected  during  life  or  found  there  after 
cleath.  When  intestinal  irritation  is  added  to  the  other  symptoms. 
It  IS  due  to  such  solid  matters,  and  not  to  these  active  principles. 
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The  third  sub-class  of  poisons,  of  which  alcohol  is  the  type,  is 

characterised  ratlier  by  the  succession  or  combination  of  the  sj^mp- 

toms,  than  by  any  one  dominant  symptom.  Excitement  ot 
 circu- 

lation and  of  the  cerebral  functions,  passing  into  muscular  weak- 

ness, shown  by  want  of  power  as  well  as  by  want  of  co-ordination 

of  movement  and  by  double  vision,  and  this  into  profound  sleep, 

coma,  and  insensibility,  constitute  the  usual  group  and  succession 

of  symptoms.  Excitement  followed  by  somnolency,  and  excite- 
ment culminating  in  maniacal  violence,  are  not  uncommon. 

The  more  chronic  form  of  poisoning  by  this  class  is  characterised 

by  tremor,  delirium,  and  illusions,  and  the  other  symptoms  of  the disease  known  as  delirium  tremens. 

It  should  be  borne  in  mind  that  the  ordinary  effects  of  alcohol 

may  show  themselves  as  a  result  of  the  action  of  extreme  cold,  and 

that  they  are  sometimes  present  in  the  early  stages  of  some  mental 
disorders.  The  presence  or  absence  of  the  odour  of  the  poison  in 
the  breath  of  the  patient  greatly  assists  the  diagnosis. 

2.  The  poisons  which  affect  the  spinal  cord  consist  chiefly 

of  strychnine  and  the  plants  that  yield  it.  The  tetanic  spasms  which 
it  occasions  constitute  the  leading  symptom  and  sign  of  their 

action,  and  these  are  present  also  in  tetanus,  traumatic  and  idio- 
pathic, and  exceptionally,  as  one  of  several  symptoms,  in  poisoning 

by  many  of  the  more  active  narcotics  of  every  class.  The  differ- 
ences between  poisoning  and  disease  will  be  indicated  elsewhere. 

3.  The  poisons  which  affect  the  heart  kill  either  by  sudden 
shock  or  by  syncope  or  collapse  less  rapidly  induced.  The  first 
division  comprises  hydrocyanic  acid  and  the  substances  that  con- 

tain it,  and  oxalic  acid  and  its  salts.  The  second  embraces  aconite, 
digitalis,  tobacco,  lobelia  inflata,  veratrine,  and  some  poisons  of 
less  importance.  A  knowledge  of  their  characteristic  symptoms 
may  be  important  in  cases  of  sudden  and  speedy  death.  In  the 
case  of  hydrocyanic  acid  we  are  happily  greatly  assisted  by  its 
characteristic  odour  ;  in  poisoning  by  oxalic  acid,  by  its  corrosive 
action  on  the  gullet  and  stomach  ;  and  in  that  of  aconite,  by  its 
peculiar  effect  on  the  lips,  tongue,  and  palate. 

4.  The  poisons  which  act  on  the  lungs,  and  so  destroy  life, 
have  for  their  type  carbonic  acid  gas,  which  occasions  the  symptoms 
and  post-mortem  appearances  present  in  death  by  asphyxia,  how- 

ever brought  about.  The  operation  of  this  class  may  have  to  be  dis- 
tinguished from  asphyxia  produced  by  other  causes  ;  and  it  should 

be  well  understood  that  in  poisoning  by  many  of  the  more  active 
poisons,  and  notably  by  prussic  acid  in  doses  short  of  a  quickly 

fatal  one,  life  may  be  destroyed  by  a  remote  action  on  the'lungs, producing  fatal  asphyxia. 



CHAPTER  III. 

METHODS  OP  PROCEDUBE  IN  CASES  OP POISONING. 

H.?i.^?f  ̂""^  discussions  of  the  preceding  chapter  have  prepared the  way  for  a  more  direct  examination  of  the  duties  that  devolve on  the  medical  man  in  cases  of  alleged  poisonin'^ 

.t.ZT^'Z  °^  P^^^O'ii^S  "lay  arise  under  very  different  circum- 
stances, it  may  spring  up  in  the  minds  of  persons  ignorant  of 

nr«°^'?"^  '^""^  of  P°iso°s,  suggested  by  some  severe  illness 01  sudden  or  speedy  death,  coupled  with  the  suspicious  conduct  of some  relative  or  friend  ;  or  it  may  occur  to  the  medical  man  him- 
seu  (luring  his  attendance  on  a  patient;  or,  again,  it  may  be  the utterly  groundless  fancy  of  a  person  of  unsound  mind,  such  fancy constituting  the  leading  feature  of  his  malady,  or  one  only  of  his 
many  delusions.  But  in  whatever  way  the  medical  man  may  be brought  to  entertain  and  consider  a  suspicion  of  poisoning,  the tollowing  summary  of  the  leading  circumstances  to  be  attended to  and  noted  down,  cannot  fail  to  be  of  service. 

1.  The  state  of  the  patient  before  the  commencement  of  the  symp- 
toms whether  m  good  health  or  sufEering  from  illness;  the  time 

at  which  they  began,  and  at  what  interval  after  a  meal,  or  after 
taking  food,  drink,  or  medicine ;  their  nature,  order,  and  time  of 
occurrence,  and  the  period  of  the  commencement  of  any  new  symp- 

tom or  train  of  symptoms  :  whether  they  followed  the  use  of  any 
new  article  of  food  or  medicine ;  increased  steadily  in  severity,  or alternated  with  intervals  of  ease ;  and  whether  the  exacerbations 
corresponded  with  a  repetition  of  food  or  medicine,  also  the  char- 

acter of  any  substances  which  may  have  been  rejected  from  the 
stomach  or  passed  from  the  bowels.  The  exact  time  of  the  death 
should  be  noted,  and,  if  the  person  is  found  dead,  when  he  was  last seen  alive. 

.  2.  If  the  symptoms  of  poisoning  showed  themselves  soon  after 
a  meal,  minute  inquiries  should  be  made  as  to  the  cooking  of  the 
several  dishes  ;  the  vessels  used  in  the  preparation  of  the  food 
should  be  inspected,  and  their  contents,  if  necessary,  preserved  ; 
and  suspicious  powders  or  liquids  found  in  the  house  should  be 
sealed  and  kept.  If  several  persons  have  partaken  of  the  same 
meal,  care  should  be  taken  to  ascertain  what  articles  were  taken 
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by  those  who  suffered  and  by  those  who  e?c^Pe|l,  a
nd  in  what 

quantities,  and  whether  the  same  articles  ot  food 
 had  been  pic- 

viously  taken  without  bad  effect  by  the  persons  attac
ked 

■2  The  vomited  matters  must  be  carefully  collected,  and  rem
oved 

from  the  clothing,  furniture,  &c.,  on  which  they  had  been  
rejected ; 

and  portions  of  the  dress,  furniture,  or  floorrag  may,  if  necessa
ry, 

be  reserved  for  examination. 

But  suspicions  of  poisoning  may  first  occur  to  the  medical 
 man 

during  a  post-mortem  examination,  or  he  may  be  required  to  make
 

such  an  examination  in  consequence  of  suspicions  having  already 

arisen  in  the  minds  of  relatives,  or  in  the  course  of  an  inquiry  in 

the  coroner's  court.  In  certain  cases,  too,  he  may  be  required  to 

conduct  the  disinterment  as  well  as  the  post-mortem  examination 

of  a  body  supposed  to  contain  poison.  Hence  the  importance  to 

the  medical  man  of  being  furnished  with  a  summary  of  rules  and 

suggestions  to  guide  him  in  this  important  and  responsible  duty. 

Having  observed  the  precautions  insisted  on  at  p.  213  as  common 

to  all  post-mortem  examinations  for  legal  purposes,  certain  others 

proper  to  cases  of  suspected  poisoning  will  have  to  be  taken.  These 

arise  out  of  the  fact  that  while  poisons  themselves,  as  well  as  then- 
most  notable  effects,  are  found  in  the  alimentary  canal,  they,  and 

certain  of  their  secondary  effects,  are  to  be  sought  after  in  the 

organs  and  tissues  into  which  they  are  carried  by  the  blood.  The 
alimentary  canal  and  the  principal  viscera,  or  parts  of  them,  and 
in  some  cases  blood  or  portions  of  muscle,  will  have  to  be  set  aside 
for  more  minute  examination  ;  and  they  may  have  to  be  forwarded 
to  some  skilful  chemist  for  analysis,  unless  the  person  making  the 
jjost-mortem  feels  himself  competent  to  the  task. 

Prior  to  the  inspection,  one  large  wide-mouthed  jar,  of  glass  or 
earthenware,  and  a  few  smaller  ones,  should  be  got  ready,  which,  if 
not  new,  should  be  repeatedly  washed  out  with  water  and  drained, 
so  as  to  be  quite  clean.  They  should  be  furnished  with  clean 

ground-glass  stoppers,  or  with  new  corks,  or  other  non-metallic 
means  of  closure.  The  larger  jar  is  for  the  intestinal  canal  and 
its  contents ;  the  smaller  for  the  other  viscera,  or  parts  of  them. 
The  method  of  pi-ocedure,  as  far  as  it  relates  to  the  intestinal  canal, 
must  be  governed  by  such  considerations  as  the  following  : — When 
the  poison  is  a  corrosive  its  effects  are  to  be  looked  for  chiefly  in 
the  mouth,  tongue,  throat,  windpipe,  gullet,  stomach,  and  upper 
part  of  the  small  intestines  ;  and,  in  case  of  perforation,  in  the  con- 

tents of  the  peritoneum.  But  if  the  poison  is  one  of  those  irritants 
which  combine  local  action  with  remote  specific  effects,  we  may  find 
marks  of  its  direct  action  on  the  gullet,  stomach,  small  intestines, 

and'even  on  the  whole  intestinal  canal ;  while  the  viscera  to  which, 
it  is  carried  with  the  blood  may  also  become  inflamed,  and  especially 
those  engaged  in  the  work  of  elimination,  such  as  the  kidneys  and 
urinary  organs,  and  the  glands  of  the  large  intestines.  In  poison^ 
ing  by  alcohol,  chloroform,  hydrocyanic  acid,  opium,  and  the  alka- 
oids,  the  local  effects  may  be  limited  to  the  stomach  and  upper  part 
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substance,  „he  her  as  leal™  ?Z  r'"""'  "> 

PTi^  ̂ tu      •  ̂  ̂'"^^^  mtestines,  the  cfficum  and  the  rectum 
and  these,  with  their  contents  (subject  to  exceptions  aiiffuff  out  of 
tinn  rfv?'"^  considerations)  should  be  reserved     S  efamtna faon  on  the  spot  must  be  so  conducted  as  not  to  interfere  with  the 

"aTe  '"?X^trT''^°°,r^^.<''^^«^^  afterwaids  to  b made,    ihe  stomach  should  be  first  secured  by  ligatures  at  the 
i'nwn'n,^^  the  gullet  and  upper  end  of  the  duodefum  and  th  n 

should  then  t  ̂r.'f      ̂   ̂'fr  Pl^*^      <=^«^i'^^^  dish Should  then  be  slit  from  end  to  end  in  the  line  of  the  lesser  cur- ^ture,  Its  contents  inspected  and  emptied  into  one  of  the  jars the  inner  surface  carefully  examined,  and  the  ligatures  removed 
^uS'^nr'"''!^  '^r\^  then  be  applied  to  thote  points  of  the 
See.  rL  f  ̂'^testines  which  present  characteristic  appear- 

Saced  i^  n.!  7?^^  ̂""^  the  parts  thus  selected  are  then  to  be 

ZnWo  /  .  f-'^^u^^  ''^'^  "PP"  P^^'*  °f  the  large  intestines, should  be  treated  in  the  same  way,  as  well  as  such  other  parts  of tne  canal  as  are  inflamed,  or  contain  matters  worth  examining, 
in  the  case  of  the  corrosive  poisons  and  stronger  irritants,  th°e gullet,  with  the  upper  part  of  the  windpipe  and  the  tongue attached,  will  have  to  be  removed  and  secured.  Of  the  other 
viscera,  the  liver  (or  part  of  it),  as  the  organ  to  which  poisons  are lirst_  carried  by  the  circulation,  the  kidneys,  as  active  oro-aus  of 
ehmmation,  the  contents  of  the  urinary  bladder,  the  heart,  as  a 
niu scalar  structure  rich  in  blood,  and  portions  of  blood  itself, 
should  be  reserved ;  and  in  cases  of  poisoning  by  such  volatile 
substances  as  alcohol,  prussic  acid,  and  chloroform,  the  serum  of the  brain  and  parts  of  the  organ  itself. 

The  organs  and  their  contents,  thus  reserved  for  further  exami- 
nation, having  been  placed  in  separate  jars,  these  must  be  securely 

closed  by  stopper  or  cork,  covered  with  leather  or  stout  paper firmly  fastened  round  the  neck,  no  sealing-wax,  metal,  or  substance 
containing  metal,  being  used.  Tickets  shonld  then  be  attached, 
with  numbers  corresponding  to  those  used  in  a  description  dictated 
at  the  time  of  the  inspection,  and  verified  immediately  afterwards. 
The  several  jars  should  be  carefully  packed,  and  the  parcel  secured 
by  seals.  Letters  of  advice  forwarded  by  post,  and  all  other  com- 

munications relating  to  medico-legal  examinations  in  progress 
should  be  doubly  secured,  first  by  wafer  or  gum,  and  then  by 
seal ;  and  should,  if  possible,  be  posted  by  the  writer ;  all  other 
correspondence  being  carefully  avoided. 
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That  these  minute  precautions  are  not  needless  may  b
e  in- 

ferred from  a  fact  reported  by  Tardieu  and  Eoussin.  Oxide  a
nd 

carbonate  of  copper  were  found  on  the  mucous  membr
ane  ot 

the  stomach,  through  a  large  pin  having  fallen  upon  it  alt
er  the 

'^^In^cases  of  exhumation,  the  character  of  the  soil,  the  mode  of 
interment,  the  state  of  the  grave,  of  the  coffin,  and  of  the  grave- 

clothes,  as  well  as  the  position  and  appearance  of  the  body  itself 

should 'be  noted;  and,  if  the  earth  is  in  contact  with  the  corpse,  a 
few  pounds  of  it  may  have  to  be  reserved  for  analysis.  If  the  body 
has  been  interred  in  lead  or  a  close-fitting  coffin,  and  happens  to 

adhere  to  its  sides,  the  inspection  should  if  possible  be  made  with- 
out removing  it.  ,     .      ,  „  „  , 

The  viscera  and  their  contents  having  been  carefully  removed 

from  the  jars  that  contain  them,  and  care  being  taken  to  pre- 
serve their  identity,  will  have  to  be  submitted  to  two  successive 

examinations,  the  one  physical  the  other  chemical. 

The  physical  examination  will  be  directed  mainly  to  the 
stomach  and  intestines,  and  the  matters  adhering  to  their  inner 

surface.  The  odour  of  the  contents  of  the  stomach— as  indicating 

the  presence  of  alcohol,  phosphorus,  hydrocyanic  acid,  chloroform, 

and  laudanum,  and  a  few  poisons  less  commonly  employed — will 
have  to  be  noted.  If  in  doubt  as  to  the  existence  of  any  charac- 

teristic odour,  the  organic  matters  may  be  warmed  to  a  tempera- 
ture not  exceeding  100°  Pahr.  Each  part  of  the  intestinal  canal 

should  then  be  in  turn  spread  out  on  a  clean  sheet  of  window-glass, 
with  the  internal  surface  outwards,  which  should  then  be  searched 
by  transmitted  and  reflected  light,  first  with  the  naked  eye,  then 
with  a  hand-lens  ;  its  appearance  described,  and  any  substances 
that  may  attract  notice  by  their  form  or  colour  particularly 
examined.  Such  small  portions  of  the  organ  as  present  the  most 
marked  appearances  may  then  be  cut  out,  spread  on  clean  glass 
slides,  and  examined  under  the  microscope.  By  this  means  we  may 
ascertain  the  kind  of  food  that  has  been  recently  taken,  whether  it 
consisted  of  or  comprised  animal  matters  revealed  by  muscular 
fibres  ;  or  adipose  tissue,  with  its  polyhedric  cells  and  fat  globules 
wholly  soluble  in  ether ;  or  vegetable  matters,  with  their  spiral 
vessels,  stomata  of  leaves,  and  chlorophyl  soluble  in  alcohol,  and 
imparting  to  it  its  own  colour  ;  sometimes  also  characteristic  woody 
fibre.  Or  we  may  find  evidence  of  a  particular  kind  of  farinaceous 
food  in  the  characteristic  starch  granules  of  wheat,  potato,  rice, 
maize  or  Indian  corn  flour,  oatmeal  or  arrowroot,  or  the  spores  of 
mushrooms.* 
We  may  also  flnd,  more  or  less  firmly  attached  to  the  mucous 

membrane,  certain  white  powders,  as  magnesia  or  its  carbonate ;  or 
the  bicarbonate  of  sodium  taken  with  a  meal  or  after  it ;  or  calomel, 

*  For  the  characteristic  fonns  roferred  to  iu  the  text,  consult  the  '  Micro- 
graphic  Dictionary'  of  Griffith  and  Heufrey. 
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"'""Z  also  vecoguise  the  corrosive  action  and  characteristic discolorations  of  the  mineral  acids,  and,  when  the  stoS  L  fur advanced  m  putrefaction,  the  sulphides  of  the  rnetarfarseniJ yellow,  antimony  orange,  mercury  black)  or  finely  cWed  mercurV as  a  grey  coatmg;  as  also  the  green  aceto-arseJite  of  copper  the shining  green  and  gold  species  of  cantharides,  the  brown  pSr  of 

Trl   Z"?\  ̂^'i?^"'      ̂ 1^*^'^  vermin-kille;-;  and,  as  s  en  in  th -dark,  the  phosphorescent  hght  of  phosphorus. 

affnirf  fn.r'V''°5  °?P«'ftence  of  the  contents  of  the  stomach  will aflord  important  indications  ;  black,  dark-brown.  or  greenish-brown 

rtheTl  f  '^f  t'^''''  °^       ̂ ^^'^-l  ̂ ^^^  fnd  oxalic  aS 
?p.v?«  f  '  ̂̂ '^  Sreen  matter,  of  the  eating  of 

of  ri'T        ̂ i^''-    S'^^^^times,  too,  we  ma^  find  fragmen? ^V'^'^  ̂""''S^  '^'^""gb  for  identification, 

mnv  fi?rl  n'i     /  °   Poisonous  plants  are  oaten  by  children,  we may  find  in  the  stomach  or  intestines  the  seeds  which  they  contain Ihose  of  the  plants  that  require  the  microscope  for  their  identifica- tion are  shown  in  the  annexed  figure,  in  which— 1.  Shows  the  seed 

of  Belladonna;  2.  That  of  Hyoscyamus;  .3.  That  of  the  Papaver 
somniferum  ;  4  That  of  Digitalis ;  and  5.  That  of  the  Lobelia 
inflata. 

Portions  of  the  larger  poisonous  seeds,  such  as  stramonium,  col- 
chicum,  aconite,  castor,  and  croton,  may  also  be  identified  hy  the 
colour  and  markings  of  their  cuticles. 

The  advantage  that  may  accrue  from  a  thorough  exam'nation 
of  the  contents  of  the  stom'ach  is  well  shown  by  a  case  given  by 
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Tardieu.  A  child  twelve  years  old  died  at  school  after  ten  hours 

of  acute  suffering  on  the  clay  on  which  its  stepmother  larought  it 

several  good  things  to  eat.  Among  the  contents  there  were  found 

certain  "fragments  of  crumb  and  crust  of  hread,  which,  when  ex- 
amined by  the  microscope,  were  found  covered  with  fungous  growth, 

showing  that  the  bread  was  mouldy.  Arsenions  acid,  in  powder, 

was  also  found  in  large  quantity.  The  fact  of  the  mouldy  bread 

was  noted  down,  but  no  importance  seemed  to  attach  to  it,  till  at 

the  trial  one  of  the  witnesses,  a  servant  of  the  stepmother,  stated 

that  her  mistress  was  in  the  habit  of  carrying  to  the  child  slices  of 

bread  and  jam,  but  that  on  the  day  of  the  death  she  said  she  would 
not  take  it,  because  the  bread  was  mouldy.  It  had  been  in  that 
state  for  one  or  two  days. 

Having  indicated  the  precautions  to  be  taken  in  searching  the 

portions  of  the  alimentary  canal  reserved,  with  their  respective 
contents,  for  chemical  examination,  a  few  hints  will  now  be  offered 
under  the  distinct  headings  suggested  by  the  following  considera- 
tions. 

The  poisonous  substances  submitted  to  the  chemist  for  examina- 
tion may  be  in  their  pure  unmixed  form,  whether  solid  or  liquid, 

often  in  large  quantities,  or  they  may  be  small  remnants  of  powder 
or  crystal  adhering  to  papers  from  which  they  were  taken,  or  to 
cujjs  or  glasses  out  of  which  they  were  swallowed.  In  other 
instances  the  poison  is  dissolved  in  some  common  beverage,  as  beer, 
brandy,  rum,  tea,  or  coffee.  In  other  cases,  again,  it  has  to  be 
sought  for  in  the  urine  ;  or  in  the  serum  of  a  blistered  surface,  or 
of  a  serous  sac  after  death,  or,  lastly,  it  may  be  contained  in  mixed 
articles  of  food  of  some  consistence,  spilled  in  the  act  of  swallowing, 
voided  during  life  from  the  stomach  and  bowels,  or  found  in  them 
after  death ;  or  in  such  thick  viscid  matters  as  the  blood  ;  or  even 
in  the  solid  structures  of  the  body. 

Systematic  Analysis. — Toxicological  analysis  presupposes  a 
knowledge  of  ordinary  chemical  methods,  so  that  it  is  unnecessary 
to  describe  them  here.  The  toxicologist  has  usually  to  search  for 
and  detect  poisonous  substances  in  organic  mixtures,  and  in  the 
fluids  and  tissues  of  the  body.  Fortunately,  in  most  cases  the 
symptoms  during  life,  and  the  appearances  after  death,  aro  such  as 
to  indicate  the  nature  of  the  poison,  and  thus  to  make  his  research 
largely  a  question  of  verification;  but  cases  occur  iu  which  these 
indications  are  so  uncertain  as  to  necessitate  an  exhaustive  examina- 

tion for  poisons  in  general.  According  to  circumstances  he  may 
limit  his  research  to  the  detection  of  a  corrosive  poison,  such  as 
a  mineral  or  vegetable  acid  (especially  oxalic)  or  caustic  alkali ; 
of  some  volatile  poison,  such  as  phosphorus  or  prussic  acid ;  of 
some  alkaloid  or  organic  principle  ;  or  of  some  metallic  poison.  A 
research  thus  limited  is  comparatively  simple.  But  where  the 
indications  are  not  sufficient  to  narrow  the  research  in  this  manner, 
it  is  necessary  that  some  plan  should  be  followed  in  which  the 
examination  for  one  class  of  poisons  shall  not  interfere  with  the 
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analysis  for  another.  Apart  from  the  mineral  acids  and  nvnliV acid,  the  reactions  and  effLts  of  which  are  nsSy  so  d  stTnct  af  to reqmre  analysis  merely  for  identification,  the  plan  recommended 
by  0  to*  gives  very  satisfactory  result,.  Search  is  to  b?  made first  for  volatile  poisons,  iiext  for  alkaloids  and  organic  principles 
and  lastly  for  metallic  poisons.  

pnnoipies, 
In  operating  on  substances  involving  important  issues,  it  is  ad- visable to  use  only  one-third  or  one-half  of  the  material  at  one  time m  case  of  accidents,  and  to  reserve  the  remainder  for  further  re- search if  necessary. 

volatile  poisons.-VoIatile  poisons  which 
indicate  their  presence  by  their  characteristic  odour  in  most  cases, are  to  be  separated  by  distillation,  the  phenomena  and  products  of which  give  characteristic  reactions.  The  chief  poisons  to  be  thus sought  for  are  phosphorus,  hydrocyanic  acid,  alcohol,  ether,  chloro- lorm,  nitro-benzol,  and  carbolic  acid. 
The  substance  is  placed  in  a  flask,  acidulated  if  necessary  with 

tartaric  acid,  heated  in  a  water-bath,  and  the  vapours  condensed 
by  a  Liebig  s  condenser,  and  collected  in  the  appropriate  receiver, (bee  fig.  56,  p.  386.) 

,.^,^„°''^^i' *o  i'lsure  the  detection  of  phosphorus,  the  process  of distillation  must  be  carried  on  in  the  dark,  to  render  evident  the 
luminosity  which  is  so  characteristic  of  this  substance.  The  special arrangements  and  mode  of  testing  the  distillate  for  the  various 
volatile  poisons  will  be  described  hereafter  under  their  appropriate headings. 

b.  Search  for  alkaloids,  glucosides,  and  other  vegetable 
toxic  principles.— Under  this  head  is  included  the  search  not 
only  for  the  alkaloids  proper,  but  iilso  for  such  active  principles  as 
digitalin,  cantharidin,  and  picrotoxin. 

Various  methods  have  been  suggested  for  the  separation  of  these 
organic  substances,  but  the  method  of  Stas,  as  modified  by  Otto, 
and  known  as  the  Stas-Otto  process,  is  the  one  most  generally followed. 

The  method  is  based  on  the  following  properties  of  the  alkaloids. 
Alkaloids  are  either  liquid  and  volatile,  as  coniine  and  nicotine ; 
or  fixed,  as  strychnine,  morphine,  veratrine.  Cantharidin  and 
picrotoxin,  neutral  principles,  and  digitalin,  a  glucoside,  are  solid bodies. 

They  are  all  insoluble,  or  nearly  insoluble,  in  water  ;  but  colchicine 
and  picrotoxin  are  exceptions  to  this  rule,  colchicine  being  readily 
soluble  in  cold  and  picrotoxin  in  boiling  water. 

All  the  alkaloids  are  soluble  in  alcohol ;  also  in  benzene,  chloro- 
form, amylic  alcohol,  &c._  All  the  important  alkaloids  are  soluble 

in  ether,  with  the  excej^tion  of  morphine,  which  in  its  crystalline 
form  is  almost  insoluble. 

The  salts  of  the  alkaloids  are  mostly  soluble  in  water,  especially 

*  '  Ansmittelung  der  Gifte,'  5te  Auflage,  1876. 
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"Se  ::^:^SlL"tra^nT^^^^^  alkaline  carbonates  set  free  th
e  alka- 

loids from  their  salts.  When  the  liquid  contami
ug  the  alkaloid 

Sua  set  See  is  shaken  with  ether  or  aiuylic  
alcohol  the  alkaloid  is 

dissolved  and  remains  on  evaporation  ot  the  solvent.         ,  ,  ,  . 

The  salts  o  the  alkaloids,  however,  are  as  a  rule
  no  soluble  m 

ether  0  amylic  alcohol.  Owing  to  this  property, 
 the  a  haloids  can 

be  freed  from  organic  matter  soluble  in  these  re
-agents,  and  thus 

obtained  in  a  state  of  purity.  f„™ 

The  alkaloids,  in  addition  to  their  special  reactions,  are
,  with  tew 

exceptions,  precipitated  by  the  following  reagent
s  :— 

1   A  solution  of  iodine  in  iodide  of  potassmm  (Herapath,  Wagner)
 

—this  o-ives  reddish-brown  precipitates.  ,  . 

Potassio-mercuiic  iodide— a  solution  of  mercuric  iodide  lu 

iodide  of  potassium  (Winkler)- forming  light-coloured  precipit
ates, 

amorphous  or  crystalline,  i   •  x  mu- 

3  Phospho-molybdic  acid  (De  Yry,  Sonneuschein).  fhis  may 

be  made  by  adding  to  a  solution  of  molybdate  of  ammonium,  p
hos- 

phate of  sodium  in  the  proportion  of  one-fifth  of  the  molybdic  acid, 

and  sufficient  nitric  acid  to  make  a  yellow  solution.  This  forms 

amorphous  yellowish  precipitates,  some  of  which  turn  greenish
  or 

bluish  afterwards.    This  re-agent  also  precipitates  digitaUn. 

4  Phospho-tungstic  acid  (Scheibler)— solution  of  tung3tate_  ot 

sodium  with  the  addition  of  phosphoric  acid.  This  gives  precipi- 
tates similar  to  those  with  phospho-molybdic  acid,  but  less  stable. 

5.  Phospho-autimonic  acid  (Schulze)— phosphate  of  sodium  with 

the  addition  of  perchloride  of  antimony.  This  gives  amorphous 
whitish  precipitates. 

6.  Potassio-bismuthic  iodide— a  solution  of  iodide  of  bismuth  in 

iodide  of  potassium  (Drageiidorfi') .  This  re-agent  gives  amorphous 
orange-coloured  precipitates.  Among  other  precipitants  are  also 
to  be  mentioned  picric  acid,  chloride  of  platinum,  chloride  of  gold, 

perchloride  of  mercury,  and  solutions  containing  tannin. 
Stas-Otto  process.— The  organic  matters  in  the  first  instance, 

or  the  residue  of  the  distillation  for  volatile  poisons,  are  to  be 

digested  at  a  gentle  heat  for  some  hours  with  double  the  weight 
of  strong  alcohol,  free  from  fusel  oil,  and  rendered  distinctly  acid 
with  tartaric  acid.  After  cooling,  the  mixture  is  to  be  filtered, 
the  residue  washed  with  strong  alcohol,  and  the  mixed  filtrates 

evaporated  at  a  gentle  heat  in  a  water-bath  to  expel  the  alcohol. 
On  the  evaporation  of  the  alcohol,  fatty  and  resinous  extracts 
separate  themselves ;  and  the  watery  residue  is  to  be  freed 
from  these  substances  by  filtration  through  a  filter  moistened 
with  water.  The  filtrate  is  then  to  be  evaporated  in  a  water- 
bath  to  the  consistence  of  a  syrup.    This  is  to  be  thoroughly 



35^  PEOCEDUEE  IN  POISONING  CASES. 

a  filter  moiatptiPrl  wifi,  oi    ,  "'ear,  or  passed  through 

di StalirS'i^^^^^^^^      "'^'^'^"^  f  cantharidin,  colchicine, ai  itaim,  and  piciotoxin  remain,  along  with  fat  and  extractives 

?otV:nt arfdin'  Thri*  S^'^t^'  picrott"  "but 
not  canTnaudin.    ihe  further  character  sties  of  these  substanr^f^- 
will  be  found  under  their  respective  headino-s.  substances ihe  acid  watery  solution  which  remains  after  the  above  estrac tion  witn  ether  contains  all  the  other  alkaloids.    The  ether  is  tirst 
aiaHuP  wTl  ^"^"t^""^    to  be  male  t  on<i|y alkaline  with  caustic  soda  (or  carbonate  of  sodium),  and  then  re 

bttSeSS^erbXr 
 ^^^^^^  ̂'^  ^« 

h^t  ?.??°''f°l*^f  ethereal  solution  is  to  be  evaporated  at  a  gentle heat  in  a  watch-glass,  in  order  to  ascertain  whether  any  alkabid  is 
nnn  Vn   '  '"^^  ""^l'^''  ̂ ''^''''^  ̂ '1*^  ̂̂ ^^^^^  ̂"^aloids comine  and  nicotine  remain  on  evaporation  as  oily  drops  of  a  char- acter  Stic  oaour.  Should  the  presence  of  these  be  indicated,  the niixed  ethereal  solntions  are  to  be  shaken  with  a  few  pieces  of chloride  of  calciuui  in  order  to  abstract  the  water,  and  the whole  evaporated  in  a  watch-glass;  fresh  portions  of  the  liquid being  added  successively  until  the  whole  of  the  ether  is  driven 
oli.  rhe  residue  is  then  ready  to  be  tested  by  the  general  re- 

each        '  '  ^^^^  ̂P<^°^al  reactions  characteristic  of 
If  a  fixed  alkaloid  is  indicated  by  the  preliminary  evaporation,  it 

will  in  general  not  be  sufficiently  pure  for  the  application  of  the necessary  tests.  To  effect  this,  the  ethereal  residue  is  to  be  mixed 
with  water  and  rendered  distinctly  acid  by  a  little  tartaric  or 
sulphuric  acid.  The  alkaloids  are  thus  converted  into  acid  salts, 
and  are  taken  up  by  the  water,  while  the  organic  matters  are  re- tained in  solution  by  the  ether. 

The  ether  is  to  be  separated,  and  fresh  ether  added  if  required  to 
purify  the  watery  solution  of  the  salt  still  further.  The  watery 
solution  freed  from  ether  is  then  to  be  made  strongly  alkaline  with 
caustic  soda,  and  again  shaken  up  with  ether,  which  dissolves  the 
alkaloid  again  set  free.    On  evaporation  of  the  ether,  the  alkaloid 
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is  left    It  may,  if  necessary,  be  ag
ain  subjected  to  the  like  treat- 

"^^ij  rfsil:  is  Sfn^ot^esS  by  the  gene
ral  --agents  for  alka- 

loid aS  for  this  purpose  the  more  or  les
s  impure  and  not  dis- 

Sv  crvstalliue  residue  ̂ Yhich  forms  at  the  margin  may  be  em- 

Xved  wh  e  tbe  more  distinctly  crystal
line  and  purer  material  at 

Kottom  Ys  reserved  for  the  special 
 reactions  of  the  individual 

''^Iu°Splyin-  these  tests,  a  minute  portion  of  the  substance  is 

to  be  r?mov1d  and  dissolved  in  a  small  
quantity  ot  water 

IcidulateTwiUi  hydrochloric  acid.  Drops  
of  this  solution  may 

Sen  be  placed  on  slides,  and  tested  carefully
  with  the  different 

reagents  ̂   The  tests  may  be  applied  on  black  paper 
 to  indicate 

cloSine^s  or  precipitates,  or  on  a  white  
ground  when  colour 

Reactions  are  involved  and  examined  under  the 
 microscope  when 

""^In'appking  l^iid  reactions  to  such  minute  quantities,  the  follow- 

ing appSrituI  will  be  found  very  serviceable  The
  re-agent  should 

be  kept  in  a  bottle  furnished  with  a  pipette,  as  in
dicated  in  the 

annexed  figure  (fig.  49),  and  the  testings,  when  
carried  on  on  a 

rig  .10. 

flat  surface  of  porcelain  or  glass, 
should  be  made  by  the  instruments 
shown  in  fig.  50. 
From  the  alkuliue  solution  above 

described  ether  separates  all  the  more  important  alkaloids,  liquid 
and  fixed,  with  the  exception  of  morphine.  These  are  the  liquid 
and  volatile  alkaloids,  coniine,  and  nicotine;  the  fixed  alkaloids, 

aconitine,  atropine,  hyoscyamine,  brucine,  strychnine,  veratrine, 

physostigmine,  colchicine,  and  the  glucoside  digitalin ;  and  certain A  .\  2 
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time.  The  ammoma  takes  the  place  of  soda  iu  the  solatk,n  and precipitates  the  morphine  in  the  pure  crystalline  form  IfTA  \ei 
quantity  the  alkaloid  can  be  obtained  better  by  shakiL"  this 

IVne^^X'Z':  ''^''^  -^-P^-  -^^^--s """'^^"^^  solution  maybe  acidulated  with  hydro- 
chloric acid  and  then  rendered  alkaline  by  ammonia.  The  morphine 

aloS'  V^^'.  ̂ ''''^^'^         by  shaking  with  aL;]ic +  not  sufHcieutly  pure  it  may  again  be  dissolved  in  acidu- lated water  shaken  up  with  amylic  alcohol,  which  will  remove  the 
organic  matter^  and  then  again  rendered  alkaline  by  ammonia  and shaken  iip  with  amylic  alcohol,  as  before.  On  evaporation  of  the amylic  alcohol  the  morphine  is  left  in  a  condition  fit  for  the  applica- 

tion of  tests.*  
'^'^ 

After  morphine,  curarine  and  narceine  may  still  have  to  be 
looked  lor,  but  they  are  not  of  much  importance  medico-legallv 
Dragendorff's  prccess.-This  process  is  appHcable  to  the separation  ot  glucosides  as  well  as  alkaloids  generally.  In  the 

iollowmg  description  all  the  bodies  separated  by  it  are  mentioned, whether  they  possess  a  toxicological  importance  or  not. 
The  substance  to  be  analysed  is  finely  divided  and  made  markedly acid  with  dilute  sulphuric  acid.  After  dilution,  so  as  to  facilitate 

filtration,  5  to  10  cc.  of  dilute  sulphuric  acid  (1  in  6)  is  added 
to  each  100  cc.  of  the  liquid,  which  is  digested  at  50°  C.  for  a 
few  hours,  and  then  filtered.  The  residue  is  again  treated  with 
100  cc.  of  water  at  50°  C,  and  after  a  few  hours  filtered.  Both filtrates  are  mixed  and  evaporated  to  small  bulk,  after  which  the 

*  Erdmanaud  Uslar  employ  amylic  alcohol  as  tlio  solvent,  instead  of  ether, as  in  the  Stas-Otto  process,  but  tJioiigh  it  is  the  best  solvent  for  morphine,  it Las  no  advantage  as  regards  tlic  other  alkaloids,  and  is,  besides,  extremely unpleasiint  to  work  with. 
Itodgers  and  Girdwood  prefer  chloroform  to  ether  as  the  solvent,  especially when  the  presence  of  strychnine  is  indicated. 
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residue  is  treated  with  three  or  four  times  its  volume  of  alcohol 

(PO-95  per  cent.),  allowed  to  stand  twenty-four  hours,  a.nd  then 
filtered.  The  alcohol  is  distilled  ofiF  the  nitrate,  and  the  watery 

fluid  diluted  to  60  cc,  and  treated  with  petroleum-ether  lu  the 

cold:  this  removes  colouring  matter,  ethereal  oils,  carbolic  acid, 
picric  acid,  and  piperin. 

The  acid  liquid  may  then  be  treated  with  benzene,  whicti 
removes  theine,  cantharidin,  santonin,  cubebin,  elaterin,  digitaliu, 

colchicine,  absinthin,  caryophyllin,  cascarillin,  populin,  and  traces 

of  veratrine,  delphiniue,  physostigmine,  and  berberine. 
After  the  benzene  treatment,  chloroform  may  be  used  as  a 

solvent;  this  dissolves  especially  theobromine,  narceine,  papa- 
verine, cinchonine,  jervine,  picrotoxin,  syringin,  digitalin,  helleborin, 

couvallamarin,  saponin,  senegin,  smilacin. 

The  chloroform^  is  removed  by  petroleum-ether,  and  the  acid liquid  saturated  with  ammonia.  From  this  ammoniacal  liquid 
petroleum-ether  removes  strychnine,  quinine,  sabadilline,  coniine 
and  raethyl-coniine,  brucine,  veratrine,  emetin,  alkaloid  from 
capsicum,  sarraciuin,  lobelin,  nicotine,  sparteine,  trimethyl- 
amine,  anilin,  volatile  alkaloid  of  pimento.  If  the  ammoniacal 
liquid  be  shaken  up  with  benzene,  the  following  alkaloids  are 
separated: — Strychnine,  methyl-  and  ethyl-strychnine,  brucine, 
emetin,  quinine,  cinchonine,  atropine,  hyoscyamine,  physostig- 

mine, acouitine,  the  alkaloid  of  aconitum  lycoctonum,  aconellin, 
napelline,  delphinine,  veratrine,  sebatrin,  sabadilline,  codeine, 
thebaine,  narcotine.  Extraction  of  the  ammoniacal  liquid  with 
chloroform  yields  morphine,  cinchonine,  papaverine,  narceine ; 
with  amyl-alcohol,  morphine,  solanin,  and  salicin,  as  well  as 
the  remains  of  the  convallamarin,  saponin,  senegin,  and 
narceine. 

Lastly,  when  the  wateiy  fluid  is  mixed  with  powdered  glass  and 
dried,  extraction  with  chlorofoi'm  may  yield  curarine. 

c.  Search  for  metallic  poisons. — The  organic  matters,  or 
residue  of  the  operation  for  the  detection  of  volatile  and  organic 
poisons,  are  to  be  finely  divided  and  drenched  with  strong  hydro- 

chloric acid,  and  sufficiently  diluted  to  form  a  gruelly  mass.  This 
is  to  be  heated  with  the  addition  of  chlorate  of  potassium  in  suc- 

cessive portions  until  the  whole  is  converted  into  a  yellowish  liquid. 
By  this  method  chlorine  is  set  free  and  the  organic  matter  de- 

stroyed, while  the  metals  are  dissolved  in  the  acid  liquid.  (Silver, 
lead,  and  barium  may  remain  undissolved.)  The  yellowish  solu- 

tion must  be  heated  till  all  the  chlorine  is  driven  off.' 
The  acid  solution  so  obtained  is  to  be  filtered,  and  is  now  ready 

for  the  application  of  several  preliminary  tests. 
To  separate  the  metals,  the  liquid,  properly  diluted,  is  to  be 

warmed,  sulphuretted  hydrogen  led  through  it  to  complete 
saturation,  and  allowed  to  stand  for  many  hours.  From  the 
acid  solution  sulphuretted  hydrogen  precipitates  as  sulphides, 
copper,  lead,  and  mercury  (dark),  arsenic,  antimony,  and  tin 
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(yellowish).  If  no  precipitate  occurs,  neutralisation  with  am- 
monia and  the  addition  of  sulphide  of  ammonium  will  precipitate 

metals  belonging  to  the  iron  group— viz.,  iron  (black),  manganese 
(pink),  zinc  (white),  and  chromium  (green).  The  material  which 
remains  after  digestion  with  hydrochloric  acid  and  chlorate  of 
potassium  may  have  to  be  examined  for  the  presence  of  lead,  silver 
and  barium.  

' 

Such  is  a  general  outline  of  systematic  toxicological  analysis, 
but  such  modifications  as  may  be  requisite  in  any  given  case  must 
depend  on  the  general  chemical  knowledge  of  the  analyst,* 

111  addition  to  works  on  cliemical  analysis  iu  geuei-al,  reference  may  be 
made  to  Bowman's  Med.  Ohemistry,  edited  by  Bloxam  ;  Odliug's  Conrse  of Practical  Cbemistry ;  Horsley's  Toxicologist's  Gnide;  Woniilev's  Micro- 
Cliemistry  of  Poisons  ;  Winter  Blytli's  Poisons,  tbeir  Effects  and  Detection  • 
Otto's  Ausniittehmg  der  Gifte  ;  Mohr's  Cbemiscbe  Toxicologie,  and  Drageu- doi-ff's  Gerichtl.  Obem.  Ermittehmg  von  Giften 



CHAPTER  IV. 

CORROSIVES. 

I.  THE  MINERAL  ACIDS. 

SULPHURIC,  NITBIC,  AND  HYDROCHLORIC. 

II.  THE  ALKALIES  AND  THEIR  CARBONATES. 

POTASH,   SODA,  AND  AMMONIA. 

The  mineral  acids,  with  the  alkalies  and  their  carbonates,  make  np 

a  well-defined  gronp  of  simple  corrosives —that  is  to  say,  of 
poisons  of  which  the  symi^toms  are  due  solely  to  energetic  local 
action.  They  have  no  specific  remote  effects ;  and  in  this  they 
differ  from  the  metallic  corrosives  (the  chlorides  of  mercury,  anti- 

mony, and  zinc,  and  the  nitrates  of  mercury)  ;  from  osahc  acid  iu 
strong  solution  ;  and  from  phosphorus  and  iodine  in  substance. 

I.  THE  MINERA.L  ACIDS. 

Several  cases  of  poisoning  by  these  acids  occur  every  year,  most 
of  which  are  by  sulphuric  acid,  the  remainder  by  nitric  and 
hydrochloric  acids. 

Poisoning  by  these  acids  is  rarely  a  homicidal  act ;  but  they  have 
been  given  to  adults  in  place  of  medicine,  or  poured  down  the  throat 
while  they  are  asleep  or  intoxicated;  and  more  frequently  to  young 
children  by  their  mothers  or  nurses.  Iu  infants  the  act  is  homi- 

cidal; in  children  either  homicidal  or  accidental ;  in  adults,  generally 
suicidal.  The  mineral  acids  have  also  been  administered  other- 

wise than  by  the  mouth,  and  mixed  with  other  matters,  such  as 
aloes,  laudanum,  &c. 

These  acids  (generally  sulphuric,  occasionally  nitric)  are  a^so 
used  to_  disfigure  the  person,  destroy  the  clothes,  or  imitate  the 
destructive  action  of  moths. 

The  Mineral  Acids  have  the  following  familiar  properties  : — 
They  char  and  destroy  organic  matturs  ;  discolour  and  corrode,  or 
injure,  the  texture  of  black  cloth ;  redden  vegetable  blues ;  and 
alter  or  discharge  the  colour  of  dyed  articles  of  dress. 
Symptoms. — Those  common  to  these  acids  are  : — A  sour  taste 

and  burning  pain  iu  the  mouth,  throat,  and  gullet,  immediately 
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after  swallowing  tho  acid,  followed  by  excruciatincf  pain  erucfa hons  constant  retching  and  vomiting  of  a  browntsh^r  bllckth matter  containing  blood,  coagnlated  mucus,  flakes  of  epithelium or  of  the  hning  membrane  of  the  gullet  and  stomach.    The  act  of swallowing  is  painful,  or  even  impossible,  and  there  is  intense thirst.    The  bowels  are  costive,  the  urine  scanty  or  suppressed,  and there  IS  constant  tenesmus  and  dysuria.    The  pulse  is  generally small  and  frequent,  the  respiration   catching,   and  sometimes laborious,  and  the  countenance  expresses  intense  anxiety     In  some cases  the  acid  passes  into  the  windpipe,  and  causes  a  harassing cough  with  croupy  respiration  and  hoarse  voice,  and  the  accumu- 
Jation  of  tenacious  mucus  discharged  with  difficulty,  and  threaten- ing instant  suffocation.    The  lips  are  shrivelled  and  blistered  or 
excoriated,  or  they  present  spots  of  the  characteristic  colour  of  the 
acid  bordered  with  red ;  the  cheeks  and  chin  are  spotted,  and  dis- coloured  streaks  run  from  the  angles  of  the  mouth.    The  inside  of 

-the  mouth  is  white,  shrivelled,  and  corroded,  brown  or  yellow,  and the  teeth  loose  and  discoloured.    The  tongue  is  either  white  and 
polished  or  discoloured  ;  the  vomited  matters,  if  rejected  on  a  lime- 

stone pavement,  effervesce.    Distinct  marks  of  the  acid  are  also 
commonly  found  on  the  neck  or  fingers,  and  on  the  clothes.  In 
i^atal  cases,  death  is  generally  preceded  by  collapse,  the  intellectual 
faculties  remaining  clear  to  the  last.    Some  patients  die  convulsed, 
others  suffocated.    Severe  nervous  symptoms,  such  as  trismus,' tetanus,  epilepsy,  and  delirium,  are  occasionally  present,  and  rashes 
sometimes  appear  on  the  skin. 

These  poisons  may  destroy  life  in  such  small  quantities  as  one 
or  two  drachms,  and  in  such  short  periods  as  two  hours  or  less. 
But  the  patient  may  linger  for  days,  weeks,  or  months.  In  chronic 
cases  he  is  feverish  ;  has  a  dry  skin  and  frequent  pulse ;  occasionally 
voinits  his  food  mixed  with  flakes  of  false  membrane  or  portions  of 
the  lining  membrane  of  the  gullet  aud  stomach,  similar  flakes  beinn- 
sometimes  discharged  from  tlie  bowels  ;  and  suflfers  from  salivation 
with  foetor  of  the  breath.  The  belly  is  tense ;  the  breathing  short 
and  difficult;  there  are  pains  and  cramps  of  the  limbs;  digestion 
is  impaired  :  all  the  functions  of  the  body  languish  ;  extreme  ema- 

ciation supervenes;  and  death  happens  in  a  period  varying  from  a 
fortnight  to  some  months.  The  patient  may  die  of  starvation 
owing  to  stricture  of  tho  oesophagus.  Other  patients  recover 
imperfectly,  to  become  dyspeptic  valetudinarians  for  life.  Rather 
less  than  half  the  adults  recover  completely. 

The  mineral  acids  have  been  injected  into  the  bowels  or  vagina, 
or  poured  into  the  car;  and  in  all  these  ways  have  proved  fatal. 
Post-mortem  appearances,— The  lips,  chin,  and  other  ex- 

posed parts  of  the  body  are  marked  by  the  acid  in  the  manner  just 
described.  The  lining  membrane  of  the  mouth,  tongue,  and  throat 
is  white,  yellow,  or  brown,  shrivelled  and  corroded;  and  sometimes 
coated  as  with  white  paint.  Portions  of  the  tissues  are  highly 
inflamed  ;  sometimes  they  are  gangrenous,  sometimes  corroded. 
The  epiglottis  may  be  contracted  or  swollen,  the  rima  glottidis  con- 
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y.oiv.)  ^innwri  \n  <{b  52     In  rare  cases  it  becomes  the 
eaten  appf  ra^ce  ̂   s  pWrated.    Occasionally  it  entirely 

^^'S:  stomach' is  ^s'uaJly  distended  with  gas  and  filled 

wTth  a  vellow  brown,  or  black  glutinous  liq
uid,  which  also  extends 

nto  tL^  guUet  and  commencement  of  the  small
  intestmes  The 

inin^  membrane  is  highly  inflamed,  its  vessels 
 are  minutely  m- 

ectedS  black  blood!  as  in  fig.  54,  p.  371;  or  black  ̂ ^oo^  .^J^. 
travasatedinto  its  substance  ;  the  rugae  are  softened,

  and  the  coats 

deslroyed,  ulcerated,  and  perforated.  ̂ '^^Pyl-"« 
contracted.  The  perforations  are  generally  circular  

situated  at  the 

posterior  part  of  the  organ,  and  surrounded  by
  inflammation  and 

black  extravasation.  The  duodenum  presents  appearance
s  similar 

to  those  found  in  the  stomach.  The  peritoneal  surf
ace  of  the 

viscera,  even  where  there  is  no  perforation,  is  highly  infl
amed,  and 

coated  with  coagnlable  lymph.  When  the  contents  of
  the  stomach 

escape  into  the  cavity  of  the  abdomen  they  act  on  the  visce
ra,  and 

impart  to  them  a  peculiar  unctuous  feel.  The  inflammation  
may 

extend  into  the  chest,  and  the  thoracic  surface  of  the  diaphragm 

becomes  coated  with  lymph.  The  blood  in  the  large  vesse  s  is  ofte
n 

found  firmly  coagulated.  The  urinary  bladder  is  generally  empty and  contracted.  .  ,  , 

The  appearances  just  described  will  of  course  vary  with  th
e 

strength  and  quantity  of  the  acid,  the  full  or  empty  state  of  the 

stomach,  or  the  part  of  the  alimentary  canal  the  poison  reaches. 

It  may  not  pass  beyond  the  mouth,  it  may  not  enter  or  pass  the 

stomach,  and  its  action  may  oven  be  limited  to  the  upper  part  of 
the  windpipe. 

Diagnosis— This  is  easy.  The  intensely  sour  taste,  the  imme- 
diate commencement  of  the  symptoms,  the  disorganization  of  all 

the  parts  which  the  acid  touches,  the  absence  of  diarrhoea,  the  stains 

on  the  skin,  and  the  injury  to  the  clothes,  form  a  combination  of 

symptoms  not  to  be  attributed  to  any  other  cause.  In  most  cases 

both  symptoms  and  post-mortem  appearances  are  decisive  of  them- 
selves, but  when  combined  they  leave  no  room  for  doubt,  even 

without  the  evidence  afi'orded  by  chemical  analysis. 
Treatment. — The  best  antidote  is  calcined  magnesia,  or  the 

carbonate,  mixed  with  water,  or  milk  and  water.  But  as  these  are 

not  likely  to  be  at  hand,  chalk  or  whiting,  the  plaster  from  the 
ceiling  or  wall  of  an  apartment,  milk,  oil,  or  soap-suds,  or  soda  or 
potashes  mixed  freely  with  water,  should  be  given  without  delay ; 
followed  by  milk,  mucilaginous  and  oily  drinks,  and  dilute  alkaline 
solutions,  given  frequently  for  several  hours  or  days. 
The  corroded  and  softened  state  of  the  parts  forbids  the  use  of 

the  stomach  pump,  even  if  it  were  possible  to  introduce  it;  but  if 
the  patient  cannot  swallow,  a  cautious  attempt  may  be  made  to 
introduce  the  tube  into  the  oesophagus  beyond  the  obstruction. 
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afford  relief;  and.  if  gratef lU  to  it  J^'  '^^^^^^^^  likely  to 

drinks,  may  be  prescribed  ThS  bnS'"*'  ̂ f^^°,«^tstance,  or  iced 
by  injections  ofXn  gruel  and  .,1?  ^P'^"'  ̂ ^'^^ 
by  castor-oil  given  in  Sc  Fv^  °  r  ̂ P^^^nts  appear  safe, 
treated  as  burns  E:rcoriations  on  the  surface  must  be 

I.  SULPHURIC  ACID. 

(0(7  of  Vitriol.) 

Drass,  at  Id.  for  four  ounces,  or  2d.  or  3f?  the  nmin,1     Tr,\l;„/r  ■ 
he  strong  acid  is  used  in  the  cure  o?  ri^iworS  the  Sil" L  ̂Sd s  often  prescribed  as  an  internal  remedy?   In  the  arts  the  acid  ̂  

largely  used  for  the  manufacture  of  other^chemioris ;  and  as  impure 
IS  often  found  in  drugs  and  chemicals  as  an  impurity  ̂  

1    m^'f  if -^^g^'  P"T°'f  examine  the  acid  as 
7^nfh    1  ^^'^5  2.  the  dilute  acid;  3.  in  stains  on cloth ;  4.  in  organic  mixtures. 

1.  Strong  Sulphuric  Acid. 

A  heavy  oily  liquid,  not  fuming,  colourless  when  pure,  but  as 
found  in  commerce  of  a  light  brown  tint.  It  chars  organic' mattei' and  when  added  to  water  gives  out  heat.  A¥hen  heated  with copper  turnings,  sulphurous  acid  is  given  off,  which  liberates  iodine irom  iodic  acid.  It  develops  characteristic  colours  with  several  of the  alkaloids,  with  or  without  the  aid  of  heat. 

2.  Dilute  Sulphuric  Acid. 

A  colourless  intensely  sour  liquid,  which  reddens  litmus,  and chars  paper  when  dried,*  and  gives,  with  a  solution  of  nitrate  of 
barium,  a  white  precipitate,  insoluble  in  nitric  acid.  This  precipi- tate being  collected,  washed  and  dried,  mixed  with  black  flux  and 
heated  on  charcoal  in  the  reducing  flame  of  the  blow-pipe,  is  con- 

verted into  the  sulphide ;  and  this,  moistened  with  dilute  hydro- 
chloric acid,  gives  off  sulphuretted  hydrogen.    By  this  threefold 

•  Tliis  chan-ing  property  is  so  remarkable  as  to  constitute  a  test.  If  a  strip of  hlteniig  paper  be  dipped  iu  a  liquid  containing  a  single  minim  of  the  strono- 
acid  to  800  of  water,  and  then  dried  before  a  firn  without  scorching  the  paper the  part  touched  by  the  acid  becomes  black  and  brittle.  Hydrochloric  acid  has 
the  same  property,  though  iii  a  lower  degree. 
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nrocess  au 
acid  lici.rd  is  proved  to  contain  sulphu

ric  acid,  but  not 

,   t 'V.Tapid     It  may  be  a  constituent  of  a  supersul- 

as  Zn  i  "of  a  nSal  sulphate,  such  as  
Epsom  salts, 

tf  somfo?l>er'?S  Lid  in  excess.  ̂ .Tl-^P-^^.^*  f.^^^.^  th^ >  rpdipnt  mav  be  verified  by  evaporating  the  
acid  iiqma ,  ana  tue 

a  ile  aS  suc^as  the  aLtic  a'nd  hydrochlonc  
xnay  -P-ated 

l.y  distillation,  and  identified  by  appropriate  
t^sts  Wormley  re 

commends  vcratrine  as  the  best  test  for  the  fij  ̂"A'^cient  of 

.very  respect  superior  to  Runge's  cane-sugar  
test  A  iiagment  ot 

the  alkaloid  dissolved  by  heat  in  a  hquid  
containing  the  one- 

hLsandtl  of  a  grain  of  the  free  acid,  forms  
a  colourless  mixture, 

wWcrevapoi-ated  to  dryness,  leaves  a  deposit  
with  a  fine  crimson 

t 

border 

3.  Stains  on  Clotli. 

The  strong  acid  stains  black  cloth  fii;st  red,  th
en  brown,  and 

corrodes  it.  The  stain  continues  moist  for  months
  or  years,  and 

has  an  acid  reaction.  The  dilute  acid  produces  the
  same  change 

of  colour,  with  less  corrosion,  but  the  stains  are  dry.  _ 

To  detect  the  acid,  boil  the  stained  fragment  ot  cloth
  in  a  little 

distilled  water,  filter  the  liquid,  and  test  for  the  free  aci
d  Evapo- 

rate a  drop  of  the  filtrate  on  a  glass  slide,  and  if  a  visible
  stam 

remains,  examine  it  for  saline  raatters.  Examine  an 
 unstained 

portion  of  the  cloth  in  the  same  way. 

Clean  linen  and  cotton  fabrics  corroded  by  the  acid  may  be  sub- 

mitted to  destructive  distillation  in  a  reduction-tube,  in  the  moutt 

of  which  a  slip  of  filtering  paper,  moistened  with  solution  ot  starc
h, 

and  sprinkled  with  iodic  acid,  is  placed.  The  iodme  is  disengaged, 

and  the  blue  iodide  of  starch  is  formed.  This  process  is  not  appli- 
cable to  woollen  textures  which  contain  sulphates,  to  the  coats  ot 

the  stomach,  or  to  its  contents. 

4.  Organic  Mixtu.res. 

Liquids  containing  organic  matter,  such  as  tea  and  cofi'ee,  beer and  porter,  if  thick  and  turbid,  must  be  boiled  with  distilled  water, 
and  filtered  ;  if  clear  they  may  be  filtered  at  once.  The  nitric  acid 
and  nitrate  of  barium  test  throws  dcjwn  a  coloured  precipitate, 

which,  being  collected  and  boiled  in  strong  nitric  acid  to  destroy  the 

organic  matter,  is  converted  into  sulphide  of  barium,  as  above. 
The  contents  of  the  stomach,  or  the  vomited  matters,  will  have 

a  strong  acid  reaction  if  no  antidote  has  been  given;  but  if  the 
case  has  received  medical  treatment,  or  the  patient  has  survived 

some  time,  they  may  be  neutral  or  even  alkaline. 
a.  If  the  contents  have  an  acid  reaction,  it  is  probably  due  to  a 

free  acid,  which  may  be  sulphuric,  or  one  of  the  two  acids  usually 
found  in  the  stomach,  the  acetic  and  hydrochloric.  These  acids  may 

be  separated  by  distilling  the  filtered  liquid  (see  Hydrochloric  Acid) 

to  the  consistency_  of  a  thin  syrup.  If  the  tests  for  hydrochloric 
and  acetic  acids  give  a  negative  result,  the  liquid  in  the  retort  must 
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be  diluted  filtered,  and  tested  for  sulphuric  acid     Tinf  -f  .i, 
duct  of  distillation  contains  either  S  tf^T/nf  .1^   •  P'"°- 
continue  the  distillation,  ̂ ddilTlesl  iZl  ̂^^^ 
trace  of  these  acids  disappear.    Thp  fl.J/       •  °^°e?saiT.  till  all 
is  then  to  be  tested  for  8S\.r;.  !  ^      T™^''''"" retort 
obtaining,  the  Se  ac  d  frnT  ^- method  of 

-It  the  auid  has  an  acid  reaction,  and  also  leaves  a  siHnp  .^.^r.o■, 

+1.1  matters  have  an  alkaline  reaction  or  are  neutral 

it  the  quantity  of  acid  detected  by  any  of  these  processes  is  verv 

l/L  'i  ^l^ays  contain  some  neutral  sulphates  Nor 

7r^  L  ̂!^'T''^  °   T^^'Y'      magnesium  prove^the  adminis- tration of  the  free  acid,  for  the  salt  itself  may  have  been  given  as an  aperient.    The  discovery  of  sulphate  of  calcium,  however%y proving  the  use  of  chalk  as  an  antidote,  would  be  as  conclusive the  fanding  of  the  free  acid. 
But  where  the  characteristic  appearances  of  poisoning  with  sul- 

phuric acid  are  present,  chemical  analysis  becomes  superlluoiis. 
f  ""°/cid  has  been  detected  in  the  blood  and  also  in  parts 

ot  the  body,  to  which  it  must  have  been  conveyed  by  the  circulation 
—in  tlie  peritoneum,  pleura,  heart,  and  bladder,  and  even  in  the hquor  amnii  and  body  of  the  foetus.  The  milk  of  nurses  takincr 
the  acid  lias  produced  disordered  bowels  and  convulsions  in  the 
inlants  suckled;  and  in  one  case*  the  matters  voided  from  the bowels  were  found  to  corrode  the  napkin. 

Quantitative  analysis.— Use  for  this  purpose  the  precipitated siilphate  of  barium  boiled  in  pure  nitric  acid,  washed  and  dried 
WO  parts  by  weight  of  the  sulphate  contain  41^  of  strong  acid. 

SYMPTOMS,  POST-MORTEM  APPEABANCES,  AND TREATMENT. 

Symptoms.— Those  already  described  at  p.  359,  but  severe  in 
proportion  to  the  strength  and  corrosive  properties  of  the  acid. 
Severe  nervous  symptoms  are  sometimes  present,  such  as  lock- 

jaw, rigid  spasms  of  the  extremities,  epilepsy,  and  delirium. 

*  'Medical  Gazette,'  vol.  i.  pp.  710  and  756. 
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Diagnosis.— The  dark-brown  stains  on  the  skin  and  the  moist 
brown  corroded  stains  on  black  cloth,  are  characteristic. 

Post-mortem  appearances. — Those  described  at  p.  360,  but 

the  disorganization  greater,  and  perforation  more  frequent  (about 

a  third  of  the  cases)  than  in  poisoning  by  the  other  mineral  acids. 

The  colour  of  the  epithelium  and  mucous  membrane  is  dark-brown 
or  black,  as  if  charred;  while  in  cases  of  poisoning  by  nitric  acid 

it  is  more  commonly  yellow  or  green.  When  thickly  coated  with 

mucus,  the  lining  membrane  of  the  mouth  and  alimentary  canal 
seems  smeared  with  white  paint.  This  is  the  effect  of  the  acid  on 

the  secretions  of  the  canal  after  death  (Dr.  Ohowne).  The  post- 
mortem effect  on  the  mucous  membrane  itself  is  to  render  it  yellowish 

and  brittle,  to  bleach  the  muscular  and  peritoneal  coat,  and  to  char 

the  blood  in  the  vessels  (Orfila).* 
Fatal  dose. — In  the  adult,  one  drachm;  in  an  infant  five  weeks 

old,  half  a  drachm.  Four  ounces  have  been  swallowed  by  an  adult 

■without  fatal  consequences. 
Fatal  period.— Shortest,  one  hour;  in  a  child,  "almost 

immediately."  Life  may  be  prolonged  for  several  days,  weeks, 
or  months,  up  to  the  limit  of  two  years.  Average. — In  cases  that 
prove  fatal  in  twenty-four  hours,  about  ten  hours. 

Mortality. — Almost  all  infants  and  young  children.  In  adults, 
two-thirds  of  the  cases.t 
Treatment. — That  already  described  at  p.  361. 
Sulphuric  acid  has  been  injected  into  the  vagina  as  an  abortive, 

*  Sulplim-Lc  acid  is  not  frequently  administcired  homicidally.  It  was  sup- 
posed to  Lave  been  given  in  the  Oldham  case,  in  which  Elizabeth  Berry,  iu 

1887,  was  convicted  and  executed  for  the  murder  by  coiTosive  poison  of  lier 
daughter,  Edith  Annie  Berry,  ajt.  ]  1  years  8  months.  Death  occurred  in  sixty- 
seven  hours  after  the  onset  of  symptoms.  The  post-mortem  appearances  were 
signs  of  coiTosiou  about  the  lips  and  in  the  oesophagus,  the  stomach  and  small 
intestine  being  congested.  For  a  full  account  of  the  case,  see  article  by  Dr. 
Hanis,  Medical  Chronicle,  May  1887. 

t  The  following  are  the  results  of  several  cases  reported  in  the  English  and 
foreign  journals : — 

Of  30  cases  (the  majority  females)— 26  were  fatal  (all  the  children  and  18 
adults),  and  10  recovered  (all  adults). 

Of  31  cases— 20  were  suicidal,  3  homicidal  (all  young  childi-en),  and  8  acci- dental (2  of  them  children). 
Among  adults,  both  in  accidental  aud  suicidal  poisoning,  there  was  1  reco- very to  2  deaths. 
Of  the  2G  fatal  cases,  10  lasted  a  day  or  less  ;  6  more  than  a  day  and  less 

than  a  week;  3  less  than  a  fortnight ;  1  from  a  fortnight  to  three  weeks  ;  1  more 
than  three  weeks;  and  o  extended  from  five  to  forty-five  weeks. 
The  leant  duration  in  u  cliildren  was  three  and  a  half  hours,  tlie  greatest 

three  days.  In  20  adults  the  least  was  also  three  and  a  half  hours,  the  greatest forty-five  weeks. 
The  averatje  in  all  surviving  a  day  or  less  was  ten  hours— of  all  surviving  a week  or  less,  thirty-two  hours. 
The  recoveries  are  stated  to  have  taken  place  in  from  six  to  t^^'euty-three 
days.  

-  •' 
Perforation  of  the  stomach  took  place  in  8  cases  out  of  21  iu  which  the  post- mortem appearances  are  described. 
For  references  to  cases  see  former  editions  of  this  work. 
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and  into  the  rectum  by  mistake  for  a  clyster,  aad  it  ia  used  to 
disfigure  tlie  face  and  injure  the  dress.  The  local  treatment  of 
parts  thus  injured  consists  in  the  use  of  a  solution  of  carbonate  of 
potassium  or  sodium  till  effervescence  ceases,  followed  by  that 
appropriate  to  burns. 

II.  NITRIC  ACID. 

[Aqua  Fortis,  Eed  Spirit  of  Nitre.) 

This  acid  is  much  less  in  use  as  a  poison  than  sulphuric  acid,  but 
much  more  than  hydrochloric  acid. 

It  may  present  itself  for  analysis  as — 1.  The  strong  acid. ; 
2.  the  dilute  acid ;  3.  in  stains  on  cloth ;  4.  in  organic 
mixtures. 

1.  Strong  Nitric  Acid. 

The  commercial  acid  varies  in  tint  from  a  deep  orange  to  a  light 
yellow,  gives  out  orange-coloured  acid  fumes,  produces  dry  yellow 
stains  in  woollen  tissues  and  corrodes  them,  and  causes  similar 
stains  in  other  articles  of  dress,  and  in  the  nails,  skin,  and  other 
tissues.  The  stains  assume  a  bright  orange  tint  when  touched 
with  an  alkali.  It  dissolves  coiDper  with  brisk  effervescence  and 
escape  of  ruddy  acid  fumes,  a  greenish  liquid  remaining.  With 
morphine  the  acid  strikes  a  rich  orange  colour,  effervescing,  and 
giving  off  orange  fumes,  and  with  brucine  it  strikes  a  blood-red. 

2.  Dilute  Nitric  Acid. 

An  acid  liquid,  with  a  characteiistic  odour,  which  reddens  litmus, 
and  is  not  precipitated  by  nitrate  of  barium  or  nitrate  of  silver. 

From  the  absence  of  precipitate  with  these 
re-agents  it  may  be  inferred  that  the  acid 
is  neither  sulphuric  nor  hydrochloric,  nor 
any  of  the  common  vegetable  acids.  This 
presumption  is  converted  into  certainty  by 
the  following  tests: — a.  When  boiled  with 
copper  filings  (provided  the  acid  be  not  very 
dilute)  the  charactei'istic  orange  fumes  are 
given  off.    h.  If  carbonate  of  potassium  is 
added  to  the  liquid  till  effervescence  ceases, 

eolutiou  1  in  100.         f-^^-i  f.  P'ece  of  filtering  paper  is  clipped  into the  liquid  and  dried,  it  burns  like  touch - 
paper,    c.  On  slowly  evaporating  the  liquid,  it  yields  crystals  of 
nitrate  of  potassium,  of  the  form  shown  in  fig.  51. 

The  crystals  of  nitrate  of  potassium  so  obtained  yield  the  follow- 
ing reactions  : — a.  Ignited  on  charcoal,  they  burn  with  deflagration. 

b.  On  adding  strong  sulphuric  acid,  a  colourless  vapour,  with  the 
peculiar  odour  of  nitric  acid,  is  given  off.  c.  Drop  a  fragment  of 
the  salt  into  a  test-tube,  add  a  few  drops  of  distilled  water,  then  a 

drop  of  strong  sulphuric  acid,  drop  in  a  fragment  of  copper  :  the 
characteristic  ruddy  fumes  are  given  off.    d.  Proceed  as  in  c,  and 
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add  one  or  two  drops  of  strong  hydrochloric  acid :  the  resulting 

liquid  dissolves  gold  leaf.  The  following  tests  are  best  applied  on 

a  slab  of  white  porcelain  :— e.  Moisten  a  crystal  of  the  salt  with 

distilled  water,  add  a  drop  of  pure  concentrated  sulphuric  acid, 

and  dissolve  by  the  heat  of  a  spirit-lamp,  allow  the  liquor  to  cool, 

and  introduce  a  fragment  of  green  sulphate  of  iron  ;  a  dark  green 

ring,  changing  to  brown,  will  form  round  the  crystal.  /.  Proceed 
as  m  e,  and  substitute  a  fragment  of  moriDhine.  It  strikes  a  rich 

orange  colour,  and  yields  a  yellow  liquid,  g.  Proceed  as  in  e,  aud 

substitute  a  fragment  of  bruciue.  It  strikes  a  blood-red.  li.  Proceed 

as  in  e,  aud  add  a  fragment  of  narcotiue.  A  reddish-browu  colour 

is  produced,  changing  with  a  gentle  heat  to  deep  blood-red.* 

3.  Stains  on  Cloth. 

Boil  the  fragment  of  cloth  in  a  little  distilled  water.  The  pre- 
sence of  an  acid  will  be  indicated  by  test-paper ;  that  of  nitric  acid 

by  the  appearance  of  the  stain.  Neutralize  with  carbonate  of 
])otassiun),  and  iilter.  The  dry  filter  burns  like  touch-paper. 
Evaporate  the  liquid,  collect  aud  examine  the  crystals,  and  apply 
the  bruciue  test,  and,  if  possible,  the  other  tests  in  succession. 

To  distinguish  staius  of  nitric  acid  from  those  caused  by  iodine  or 
by  bile,  test  with  a  weak  solution  of  caustic  potash,  The  indelible 
nitric  acid  stain  assumes  a  clear  orange  tint;  that  caused  by  iodine 
immediately  disappears ;  the  bile-staiu  is  unchanged. 

4.  Organic  Mixtures. 

If  the  liquid  is  viscid,  dilute  with  distilled  water,  boil,  and  filter. 
If  it  has  an  acid  reaction,  neutralize  with  carbonate  of  potassium, 
crystallize,  and  apply  the  tests  just  described. 

If  antidotes,  such  as  chalk  or  magnesia,  have  been  given,  the 
liquid,  instead  of  having  an  acid  reaction,  may  be  neutral  or  feebly 
alkaline.  In  this  case  also  the  filtered  liquid  is  to  be  treated 
with  carbonate  of  potassium ;  soluble  nitrate  of  potassium  will  be 
formed,  and  insoluble  carbonate  of  calcium  or  magnesium  thrown 
down.  This  being  separated  by  fresh  filtration,  the  filtered  liquid 
is  evaporated,  and  the  crystalline  residue  tested  for  nitrate  of 
potassium. 

When  the  quantity  of  acid  in  the  organic  liquid  is  very  small,  it 
may  be  removed  from  the  vessel  containing  it  by  means  of  a  rough 
syphon  formed  of  filtering  paper  (Christison). 
Mucous  membrane  acted  on  by  the  acid  may  be  treated  as  frag- ments of  cloth. 

In  the  case  of  nitric  as  of  sulphuric  acid,  the  post-mortem 
»  The  foUowiu-  is  au  exoelleiit  test  for  any  nitrate.  Place  in  a  test-tube  a few  drops  of  sulphuric  acid,  aud  add  a  little  distilled  water;  tlieu  a  fraKmeut of  pyrogalhe  acid.  Alknv  a  few  drops  of  strong  sulphuric  acid  to  trickle  do^^'u the  side  of  the  tube,  aud  subside  to  the  bottom. .  Add  a  few  crystals  of  commou salt,  aud  when  the  effervescence  ceases,  drop  iu  tbe  cry  stal  of  tlie  nitrate.  The acul  at  the  bottom  of  the  tube  puts  on  an  iuteuse  purple  hue,  which  mav extend 

to  tho  rest  of  the  liquid  (Horsley,  confirmed  by  Woi'mley).  ' 
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appearances  are  so  characteristic  as  to  render  chemical  analysis 
unnecessary. 

Quantitative  analysis. — To  the  nitrate  of  potassium  add 
strong  sulphuric  acid;  dissolve  the  sulphate,  calcine  it,  wash  with 
alcohol  to  remove  free  acid,  and  evaporate  to  dryness.  For  100 
grains  of  the  dry  sulphate  allow  about  82  of  the  strong  acid. 

SYMPTOMS,  POST-MORTEM  APPEARANCES,  AND 
TREATMENT. 

Symptoms. — Those  already  described  (p.  359).  A  miliary  rash, 
with  intoleraljle  itching,  was  present  in  one  case  on  the  sixth  day. 

Diagnosis.— The  yellow  stains  on  the  skin,  and  the  di-y  yellow 
corrosions  on  the  dress,  are  characteristic  of  this  acid.  Tlie  dis- 

covery of  these  stains  on  the  person  and  dress  of  an  accused  person 
has  led  to  his  conviction. 

Post-mortem  appearances.— Those  already  described(p.  361). 
The  colour  of  the  mucous  membrane  yellow,  or  green  in  parts  of 
the  stomach  and  intestines  containing  bile.  The  corrosion  less, 
and  perforation  more  rare  than  in  the  case  of  sulphuric  acid. 

Fatal  dose. — Two  drachms  (Taylor).  In  infants  less.  Ee- 

covery  has  taken  place  after  half  an  ounce,*  or  more. 
Fatal  period. — Shortest  in  an  adult,  an  hour  and  tliree 

quarters  ;  in  the  infant,  a  few  minutes.  Average.—  Less  than 
twenty-four  hours ;  but  life  may  be  prolonged  to  several  days, 
weeks,  or  months. 

Mortality. — About  half  the  cases. 
Treatment. — As  for  the  mineral  acids  generally  (p.  361).t 
Nitric  acid  has  been  poured  into  the  ear,  and  caused  sloughing, 

abundant  h.-Braorrhage,  paralysis  jactitans,  extreme  debility,  and 
death  in  about  thirteen  weeks.J    It  has  also  been  forcibly  poured 
down  the  throat  in  an  adult.§ 

The  orange  fumes  (nitrous  acid  gas)  given  off  when  nitric  acid 

is  poured  upon  copper  or  mercury  arc  largely  produced  in  some 

processes  of  the  arts,  such  as  water-gilding  and  brass-button 

making.  They  irritate  the  eyes  and  lungs,  and  give  rise  to  a 

troublesome  cough,  renewed  by  each  repetition  of  the  process, 

and  at  length  becoming  habitual.  In  more  than  one  instance  it 

has  proved  fatal  in  periods  varying  from  twenty-seven  hours  to 

two  days.ll  The  symptoms  are  burning  heat  m  the  throat; 

tightness  at  the  chest  and  pit  of  the  stomach  ;  extreme  distensio
n 

aiid  acute  paia  of  the  abdomen;  nausea  and  vomiting;  purging 

of  a  yellow  matter;  scanty  secretion  of  urine  and  dysuria  ;  cough,
 

at  first  dry,  then  attended  by  scanty  orange  expectoration,  ̂
ylth 

extreme  dyspnoea,  and  feeling  of  impending  suffocation 
;  transient 

*' Lancet,' April,  1870  (Adams).  ,  t,  » 

t  For  cases  of  poisoning  by  nitric  acid,  refer  to  •  Guy's  Hospital  K
oportb, 

vol.  xviiT228  (Stevensol);  '  Glasgow  Med.  Jouru.,'  May  1872
  (Dougoll). 

t  '  Medical  Gazette,'  March  1830.  .  .ia  t.  o- 

5  This  occurred  in  the  "Lipski  case,"  1887  ;  see  'Lancet,'  August  
20  &  1, , 

II  See  'Lancet,'  April  1854;  'Chemical  News,'  March  186
3. 
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delirium ;  extreme  debility ;  inexpressible  anxiety ;  and  death 

after  convulsions.  The  post-mortem  appearances  consist  in  signs 

of  acute  inflammation  and  its  consequences  in  the  air-passages  and 

luni's,  and  in  the  alimentary  canal,  engorgement  of  the  lungs  and 

heart  with  black  liquid  blood,  distension  of  the  stomach  and  intes- 

tines with  gas,  and  a  yellow  colour  of  the  contents  of  the  air- 

passages  and  alimentary  canal.  Manufacturers  who  produce  these 

irritating  fumes  should  be  required  to  conduct  them  into  the  nearest 
chimney. 

The  binoxide  or  deutoxide  of  nitrogen  gives  rise  to  these  orange 

fumes  by  combining  with  air  in  the  lungs.  Sir  H.  Davy  suffered 

very  severely  when  he  tried  to  inhale  the  binoxide. 

III.    HYDROCHLORIC  ACID. 

Muriatic  Acid,  8p)irit  of  Salt. 

Though  this  acid  is  somewhat  largely  employed  in  the  arts,  it 
is  not  often  used  as  a  poison.  It  may  have  to  be  examined  as  — 
1.  The  strong  acid.  2.  The  dilute  acid.  3.  In  stains  on 
cloth.   4.  In  organic  mixtures. 

1.  Strong  Hydrochloric  Acid. 

The  acid  of  commerce  is  of  a  yellow  colour,  fuming  in  moist 
air,  and  yielding  dense  white  vapours  with  ammonia.  It  produces 
a  dry  green  stain  on  black  cloth,  but  does  not  corrode  it ;  or  the 
stain  is  first  red  and  then  green.  It  is  distinguished  from  sulphuric 
acid  by  its  colour,  and  from  nitric  acid  by  the  absence  of  orange 
fumes  when  poured  on  copper.  When  boiled  with  peroxide  of 
manganese,  chlorine  is  given  ofJ,  known  as  such  by  its  colour, 
odour,  and  bleaching  properties. 

2.  Dilute  Hydrochloric  Acid. 

The  liquid  is  proved  to  contain  an  acid  by  litmus  paper.  The 
nitric  acid  and  nitrate  of  barium  test  causes  no  precipitate.  It 
is  probable,  therefore,  that  the  acid  is  either  nitric  or  hydrochloric. 
If  a  solution  of  nitrate  of  silver  yields  a  dense  white  precipitate 
insoluble  in  nitric  acid,  and  in  caustic  potash,  but  very  soluble  in 
ammonia;  which,  when  dried  and  heated  fuses  into  a  yellow  liquid 
cooliug  to  a  soft  horny  mass,  the  acid  is  certainly  hydrochloric. 

As  a  chloride  (such  as  common  salt)  with  a  free  acid  would  have 
an  acid  reaction,  and  yield  the  same  white  precipitate  with  nitrate 
of  silver,  a  drop  of  the  liquid  should  be  evaporated,  when,  if  there 
is  a  crystalline  residue,  the  acid  should  be  distilled  over,  and  the 
crystalline  residue  examined  by  the  microscope,  and  tested. 

3.  Stains  on  Cloth. 

Boil  the  stained  cloth  in  distilled  water,  filter,  test  with  nitrate 
of  silver,  and  identify  the  precipitate  as  above.    Examine,  at  the same  time,  an  unstained  portion  of  the  same  cloth. 

B  B 
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4:  Organic  Mixtures. 

Most  organic  liqiiids  contain  hydrochloric  acid  free  or  combined 
and  most  organic  matters  yield  a  precipitate  with  nitrate  of  silver.' In  the  contents  of  the  stomach,  the  acid  may  either  exist  in  the 
free  state,  yielding  a  strong  acid  reaction,  or  it  may  he  combined with  an  antidote,  the  liquid  being  neutral. 

If  the  liquid  has  a  strong  acid  reaction,  we  distil  it  at  a  low 
temperature,  by  immersing  the  retort  in  a  boiling  solution  of 
chloride  of  calcium  (two  parts  to  one  of  water),  the  distillation 
being  repeated  by  adding  distilled  water  to  the  dry  residue.  The 
liquid  in  the  receiver  may  be  treated  as  pure  dilute  acid. 

The  detection  of  a  miuute  quantity  of  free  hydrochloric  acid  in 
the  contents  of  the  stomach  does  not  prove  its  exhibition  as  a 
poison,  for  the  gastric  juice  itself  contains  a  minute  proportion 
(1  part  in  500)  of  the  free  acid.  But  when  the  acid  is  found  in 
appreciable  quantity  in  the  stomach  of  one  in  whom  the  symptoms 
and  the  post-mortem  appearances  were  such  as  a  mineral  acid 
would  produce,  the  cause  of  death  admits  of  no  doubt. 

If  the  organic  liquid  is  neutral,  it  may  either  contain  no  hydro- 
chloric acid,  or  the  acid  may  be  combined  with  an  antidote — 

magnesia,  lime,  soda,  or  potash.  In  this  case  wo  evaporate  to 
dryness  and  calcine,  dissolve  the  residue,  and  test  the  solution 
with  nitrate  of  silver. 

If  the  residue  consist  of  common  salt,  it  may  have  i-esulted  from 
the  administration  of  carbonate  of  sodium  as  an  antidote,  or  it 
may  have  formed  part  of  the  food.  In  this  case  also  the  chemical 
analysis  must  be  confirmed  by  the  symptoms  and  post-mortem 
appearances,  and  the  stains  which  we  may  discover  on  the  clothes. 
Quantitative  Analysis. — Use  for  this  purpose  the  dried  pre- 

cipitated chloride  of  silver,  of  which  100  grains  are  equivalent  to 
69  grains  of  liquid  hydrochloric  acid. 
Symptoms. — Those  already  described  (p.  359). 
Post-mortem  appearances.  —  Those  already  described 

(p.  360).  In  a  suicidal  case,  in  which  a  large  quantity  of  the  strong 

Fig.  52.  Fig.  -"iS. 

acid  proved  fatal  in  less  than  twenty-four  hours,  the  epithelium  of 
the  throat  and  gullet  was  destroyed  in  patches,  and  the  stomach 

contained  a  large  quantity  of  black  grumous  matter  adhering  to 
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the  surface.  The  preparation  (presented  by  Mr.  Bowman),  with 

a  drawing  of  the  gullet  and  stomach,  is  in  the  Musenm  at  King's 
College.  As  the  appearances  in  this  case,  espe- 

cially the  shrivelled  and  worm-eaten  asj^ect  of 
the  gullet,  bear  a  very  near  resemblance  to 

those  present  in  cases  of  poisoning  by  sul- 

phuric acid  (see  Eoupell's  Plates)  and  in  one 
case  of  poisoning  by  oxalic  acid  which  came 
nnder  my  notice,  I  append  three  woodcuts, 
which,  even  in  the  absence  of  colours,  convey 
a  clear  idea  of  the  actual  appearances  (G.). 
Fig.  52  shows  the  corrugated  and  worm-eaten 
appearance  of  the  gullet ;  fig.  5-3  a  portion  of 
the  gullet  from  which  a  large  patch  of  epithe- 

lium has  been  removed,  and  fig.  64  the  appear- 
ance of  the  stomach  with  its  black  grumous 

contents  and  vessels  injected  with  black  blood. 
That  undue  importance,  as  a  sign  of  corrosive 

poisoning,  may  not  attach  to  the  injection  of  the  vessels  of  the 
.stomach  with  black  blood,  or  to  the  removal  of  portions  of  the 
lining  membrane,  I  append  an  engraving  (fig.  55),  about  one- 

Fig.  55. 

fourth  the  natural  size  of  the  stomach  of  a  female  prisoner,  who 
died  from  pulmonary  consumption.  It  is  taken  from  a  drawing  made 
while  the  stomach  was  fresh.  The  black  granular  appearance  of 
portions  of  the  stomach,  the  fine  black  injection  of  the  vessels,  the 
deep  red  vertical  streaks  and  irregular  spots,  with  the  three  abraded 
patches,  are  remarkable  illustrations  of  the  effects  of  acid  secretions 
of  the  stomach  before  and  after  death.  The  absence  of  such  appear- 

ances m  the  gullet  as  are  shown  above,  and  of  the  grumous  matters 
just  described,  with  the  absence  of  characteristic  marks  on  the  lips 
mouth,  and  tongue,  ou  the  skin,  and  on  the  clothes,  would  prevent 13  B  2 
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us  from  aitributiug  sucli  appearances  to  poisomiig.  In  those  rave cases  m  which  the  corrosive  acid,  being  rapidly  swallowed,  affects the  stomach  only,  we  should  expect  more  marked  appearances 

matte""°^'°"  characteristic  grumous 
The  lining  membrane  of  the  stomach  and  intestines  sometimes 

^as  a  yellow  tint,  or  it  is  green  from  the  action  of  the  acid  on  the bile.  _  JNo  case  of  perforation  has  yet  been  reported ;  but  in  a  case 
°i  ^  la'^ge  dose  of  the  dilute  acid  reported  by  Puchelt ot  H  eidelberg,  the  entire  stomach  is  stated  to  have  been  destroyed and  rejected  by  vomiting. 
_  Fatal  dose.— Dr.  George  Johnson  relates  a  case  of  fatal  poison- 
mg  by  a  teaspoonful  (5j)  in  a  girl  15  years  of  age. 

Shortest  fatal  period.— Five  hours  and  a  half.  Average.— About  twenty-four  hours. 
Treatment.— That  of  poisoning  by  the  other  mineral  acids 

(p.  ool).* Hydrochloric  acid,  combined  with  tincture  of  iron  and  corrosive 
sublimate,  is  the  mixture  used  for  browning  gun-barrels.  It  is  a 
highly  poisonous  liquid,  and  has  been  taken  as  a  poison  in  one 
case.    C  Med.  Gaz.'  Nov.  1839.) 

Nitric  acid  is  mixed  with  sulphuric,  forming  aqua  regince,  and 
with  hydrochloric  acid,  forming  cwjrMa  regia ;  these  are  used  in  the 
arts,  the  one  to  separate  silver  from  plated  articles,  and  in  the 
manufacture  of  collodion,  the  other  to  dissolve  gold  and  platinum. 

II.  THE  ALKALIES  AND  THEIR  CARBONATES. 

These  poisons  share  with  the  preceding  group  of  irritants,  the 
mineral  acids,  the  property  of  destroying  the  animal  tissues,  with- 

out giving  rise  to  specific  remote  effects  ;  and  of  acting  as  corro- 
sives when  swallowed  in  a  concentrated  form  (in  substance,  or 

strong  solution). 
The  alkalies  and  their  carbonates,  in  common  with  the  alkaline 

earths,  are  distinguished  from  one  class  of  metals  by  the  negative 
effect  of  sulphide  of  ammonium  ;  from  another  class  by  the  nega- 

tive effect  of  hydrosuljjhuric  acid,  and  of  sulphide  of  ammonium. 
They  resemble  the  alkaline  earths  in  having  an  alkaline  reaction, 
but  they  differ  from  them  in  yielding  no  precipitate  with  carbonate 
of  ammonium. 

Though  they  are  in  common  use  for  household  purposes,  or  as 
medicines,  they  are  seldom  taken  as  poisons. 

I.  POTASH  AND  CAEBONATE  OF  POTASSIUM. 

Caustic  potash,  as  used  in  the  laboratory,  is  in  the  form  of 
greyish  masses,  presenting  an  imperfect  crystalline  texture.  It  is 
soapy  to  the  touch,  acrid  to  the  taste,  highly  deliquescent,  fusible 

*  For  cases  consult  'Bull.  Gen.  do  Thdrapevit.'  1871,  p.  361  (Paul);  '  Archiv 
d.  Heilk.,'  1872,  p.  213  (Naafpr),  imd  Dr.  George  Johnson's  case  cited  above 
{'  Brit.  Med.  Journ.'  March  1871). 
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by  heat,  rapidly  absorbs  carbonic  acid  from  the  air,  and  is  very 

soluble  in  water.  When  fused  in  small  cylindrical  moulds,  it  is 

the  j;o/assct./((S«  of  the  shops. 

In  solution  as  liquor  potassse  it  has  a  strong  alkaline  re- 

action, changes  the  colour  of  black  cloth  to  brown,  is  not  precipi- 
tated by  carbonic  or  sulphuric  acid,  but  yields  with  a  solution  of 

bichloride  of  platinum  a  yellow  precipitate. 
The  carbonate  of  potassium,  bicarbonate  of  potassium, 

or  salt  of  tartar,  is  sold  by  oilmen  in  two  forms.  1.  As  a  mottled 

deliquescent  mass— grey,  yellow,  brown,  and  black — with  a  soapy 
feel,  urinous  taste,  and  strong  alkaline  reaction.  In  this  form  it  is 

known  as  potash  or  potashes,  and  is  used  chiefly  for  cleaning  oil 

lamps.  2.  In  small  white  grains,  or  as  a  white  semi-crystalline 
mass  Ipearlash),  having  similar  detergent  properties,  and  used  for 
washing  and  other  cleansing  purposes. 

We  may  have  to  examine  and  identify  these  salts — 1.  In  sub- 
stance.  2.  In  solution.   3.  In  organic  mixtures. 

1.  In  Substance. 

Potash  (or  potashes)  is  readily  recognised  by  the  physical  pro- 
perties just  described.  The  white  carbonate  resembles  in  appear- 

ance carbonate  of  sodium,  and  many  other  white  jjowders.  It  has 
an  alkaline  reaction,  effervesces  and  gives  out  carbonic  acid  when 
treated  by  acids,  imparts  a  violet  tint  to  the  deoxidizing  flame  of 
the  blowpipe,  and  is  veiy  soluble. 

2.  In  Solution. 

A  solution  of  carbonate  of  potassium  evaporated  on  platinum 
foil  leaves  a  white  deposit  not  dissipated  by  heat,  and  thus  distin- 

guished from  the  salts  of  ammonium ;  it  has  an  alkaline  reaction  ; 
it  yields  a  yellow  precipitate  with  a  solution  of  bichloride  of  plati- 

num, resembling  the  salts  of  ammonium,  but  differing  from  those 
of  sodium  ;  it  gives,  with  a  solution  of  tartaric  acid,  a  white  j)reci- 
pitate  of  bitartrate  of  potassium,  which  is  promoted  by  agitation 
and  by  friction  with  a  glass  rod. 

3.  In  Organic  Mixtures. 

If  an  organic  liquid  has  a  strong  alkaline  reaction,  there  is  a 
presumption  in  favour  of  one  of  the  substances  contained  in  this 
chapter.  By  diluting  and  filtering  the  liquid  and  applying  trial 
tests,  we  can  ascertain  which  it  is.  The  process  for  carbonate  of 
potassium  consists  in  evaporating  the  organic  matter  to  dryness, 
incinerating  the  residue,  treating  the  ash  with  distilled  water,  and 
applying  to  the  solution  the  tests  just  enumerated. 

SYMPTOMS,  POST-MORTEM  APPEARANCES,  AND TREATMENT. 

Symptoms.-— When  a  strong  solution  of  the  poison  is  taken, there  is  an  acrid  burning  taste  in  the  act  of  swallowing,  followed 
immediately  by  burning  in  the  throat  nnil  frnllot;  nnd  tln's.:ift-v  n. 
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«Wni^i^''''^\^^  paitt  and  great  tenderness  in  the  pit  of  the stomach,  and  frequent  vomitmg  of  a  tenacious  bloody  mucus  of 

mii?  fJ-ZT  ri^f  ̂kes  of  epithelium.    Violent  collky pains,  with  tension  and  tenderness  of  the  abdomen  follow,  with 
SlF  ■  mixed  with  blood.     There  is  much 
colh  irV^^^'^g'  sometimes  hoarseness  of  the  voice,  and 
iTrnwJ  ̂ atal  cases  death  takes  place  from  collapse,  or  after prolonged  sufferings  from  increasing  difficulty  in  swallowin- constant  vomiting  of  blood,  bloody  stools  and  tenesmus  In chronic  cases  the  patient  dies  from  starvation,  brought  on  bv 
stricture  of  the  oesophagus.  ^ 
Post-mortem  appearances.-The  lining  membrane  of  the throat  and  gullet  is  softened  and  corroded;  the  oesophagus  and stomach  are  inflamed,  with  abrasion  and  ulceration  of  the  linina- 

membrane,  and  dark  spots  or  patches  caused  by  extravasated  blood" Sometimes  the  inflammation  extends  to  the  intestines  and  to  the 
larynx  or  lungs  (Nager).  In  chronic  cases,  large  portions  of  epi- thehum  and  mucous  membrane  are  found  removed,  and  the  gullet 
and  stomach  are  contracted.  Perforation  has  not  taken  place  in 
any  of  the  recorded  cases,  but  abscess  followed  by  perforation  of the  oesophagus  has  been  reported  (Leischmann). 

Fatal  quantity.— Half  an  ounce. 
Fatal  period.— Shortest,  three  hours.  Average,  in  acute 

cases,  within  twenty-four  hours.  In  chronic  cases,  the  fatal  event 
may  be  delayed  for  days,  weeks,  months,  or  even  years. 
Treatment.— As  an  antidote,  vinegar,  largely  diluted  witli 

water,  or  lemon-juice  and  water  ;  acidulated  demulcent  drinks,  and 
the  juice  of  oranges  and  ripe  fruits,  followed  by  almond  or  olive  oil. 
Inflammation  may  be  met  by  ice  in  substance,  or  cold  liquids;  pain 
by  preparations  of  opium ;  and  collapse  by  stimulants.  The 
stomach-pump  should  not  be  used. 

II.  SODA  AND  CABBONATE  OF  SODIUM. 

Caustic  soda  has  no  medico-legal  interest.  Carbonate  of 
sodium  is  sold  by  oilmen  for  cleansing  purposes,  in  two  forms,  as 
soda  and  hest  soda — the  soda  in  a  dirty  crystalline  mass,  the 
best  soda  in  masses  of  a  jDurer  white.  Carbonate  of  sodium  may 
have  to  be  identified  in  substance,  in  solution,  and  in  organic 
mixtures. 

1.  In.  Substance. 

Carbonate  of  sodium  has  an  alkaline  reaction  ;  effervesces  and 
gives  out  carbonic  acid  when  treated  with  an  acid;  readily  cry s- 
talizes  ;  is  efflorescent ;  and  imparts  a  yellow  tint  to  the  flame  of  the 
blowpipe. 

2.  In  Solution. 

Carbonate  of  sodium  differs  from  carbonate  of  potassium  by 
yielding  no  precipitate  with  bichloride  of  platinum,  or  with  tartaric 
acid ;  while  it  gives  with  antimoniate  of  potassium  a  white  crys- 

talline precipitate.    The  forms  of  the  salts  of  the  two  alkalies  also 
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dilfer  Whea  converted  into  nitrate  by  dil
ute  nitric  acid  the  sodium 

si  clTstaUizes  as  rhombic  plates,  and  th
e  potassium  as  pnsms. 

3.  In  Organic  Mixtures. 

The  process  is  the  same  as  for  carbonate  o
f  potassium. 

SYMPTOMS,  POST  MORTEM  APPEABA
NCES,  AND 

TREATMENT. 

Symptoms,  post-mortem  appearanc
es,  and  treatment. 

-Those  of  poisoning  by  carbonate  of  potassium
:  the  symptoms 

less  severe,  and  the  appearances  less  marked. 

III.  AMMONIA  AND  CARBONATE  OF  AMMON
IUM. 

Gaseous  ammonia,  dissolved  in  water,  as  the  liqaor  am
monise, 

or  combined  with  carbonic  acid  as  the  sesquicarbonate,  is  la
rgely 

used  in  medicine  and  the  arts,  and  occasionally  taken  as  a  poi
son, 

generally  by  accident.  The  incautious  use  of  the  vapour, 
 to  rouse 

patients  from  fainting  tits,  has  also  caused  death  by  sufio
cation  or 

inflammation  of  the  air-passages.  .    i  ,     •.  4. 
The  vapour  of  ammonia  is  readily  recognised  by  its  pungent 

odour,  and  by  the  change  it  produces  in  vegetable  colours  being 

dissipated  by  heat.  The  sesquicarbonate  (hartshorn,  volatile 

salt,  or  smelling  salts)  has  also  a  pungent  odour,  and  is  distinguished 

from  the  carbonates  of  potassium  and  sodium  by  being  completely 

dissipated  by  heat ;  and  from  liquid  ammonia  by  eftervescing  with 

an  acid,  audi  bemg  precipitated  white  by  the  salts  of  calcium. 
Ammonia  is  set  free  from  its  salts  when  they  are  heated  with 

liquor  potassffi,  the  vapour  being  identified  by  its  odour,  alkaline 
reaction,  and  the  dense  fumes  formed  with  hydrochloric  acid. 

Ammonia  in  organic  mixtures  must  first  be  separated  by 
distillation  and  then  identified  by  its  appropriate  tests,  of  which 

the  most  delicate  is  Nessler's  reagent.  It  yields  a  reddish-browii colour  with  traces  of  ammonia. 

Symptoms.— These,  as  far  as  they  are  due  to  contact,  are  the 
same  as  those  caused  by  potash  and  soda,  and  their  carbonates  ; 

but  from  its  extreme  volatility  it  gains  access  to  the  air-passage?, 
and  has  thus  proved  fatal  in  so  short  a  time  as  four  minutes. 

Post-mortem  Appearances. — Signs  of  violent  inflammation 
in  the  alimentary  canal  with  separation  of  the  epithelium  of  the 
month,  and  inflammatory  appearances  in  the  air-passages. 

Fatal  Dose. — One  drachm  of  the  strong  liquor  ammonite  has 
proved  fatal.*  A  case  of  death  by  thirty  grammes,  and  another 
by  fifty  grammes,  have  been  reported.f 

Fatal  Period. — From  a  few  minutes  to  several  hours  (3,  4,11). 
Treatment. — Vinegar  and  water  as  an  antidote,  and  the  after- 

treatment  proper  to  the  class  of  irritants. 

o  '  Guy's  Hospitiil  Reports,'  vol.  .wii.  p.  225  (Steveuson). 
t  '  Jour,  de  Cheni.  M^d.,'  Mny  and  July,  18G8. 



CHAPTER  V. 

IRRI  TANTS. 

SALTS  OF  THE  ALKALIES  AND  EARTHS. 
The  carbonates  of  potassium,  sodium,  and  ammonium,  have  been 

l^^^^fol'^'ff  ̂ ^l^-  ̂ ^^-^^^■'^^^  of  potassiui,  see  oxaHc acid,   tor  iodide  of  potassium,  see  iodine;   for  bicnromate  of 

Tt'-^T.',  ̂  poisons,  therefore,  that  remain  a^:- Ihe  ̂Titrate,  Sulphate  and  Bitartrate  of  Potassium  ;  the  Sulphate 
rhln  T"''?'^  Potassium;    Sulphide   of  Potassium  the Chlorides  of  Sodium  Lime,  Soda  and  Potash;  the  Chlorate  of Potassium ;  and  the  Salts  of  Barium. 
The  nitrate,  sulphate,  and  bitartrate  of  potassium,  the  sulphate of  aluminium  and  potassium,  and  the  chloride  of  sodium,  act  aa 

poisons  only  m  large  doses.  As  they  are  not  deemed  poisonous, ttiey  have  been  given  to  discharge  worms  or  to  procure  abortion, besides  their  local  irritant  action,  the  salts  of  potassium  have 
a  paralysing  effect  on  the  heart  and  nerve  centres  (Traube 
Lruttmanu,  &c.),  the  efPect  on  the  heart  being,  within  certain  limits 
ot  dose,  antagonised  by  calcium  salts  or  veratrine  (Ringer).  The siilphide  of  potassium,  combining  the  irritant  action  of  the  base 
with  the  narcotic  action  of  the  sulphuretted  hydrogen  eras,  is  an 
active  and  fatal  jjoison.  " 

I.  NITEATE   OF  POTASSIUM. 

{Nitre,  SaUpeire,  Sal  Pnmdle.) 

Poisoning  with  nitre  is  generally  accidental,  being  mistaken  for 
sulphate  of  sodium  or  sulphate  of  magnesium. 

Properties. — It  is  sold  as  colourless  or  nearly  colourless  crystals, or  as  crystalline  masses  ;  and  in  white  spherical  or  circular  cakes 
(sal  prunelle).  It  has  a  salt  cool  taste,  and  the  familiar  property 
of  causing  matters  with  which  it  is  mixed  to  deflagrate. 

Tests.— See  nitric  acid  (p.  .366). 
Symptoms.— Nitre  has  been  taken  in  doses  of  a  scruple,  two 

or  three  scruples,  and  even  half  an  ounce,  without  injurious 
effects ;  and  in  doses  of  one  or  two  ounces  has  acted  only  as  a 
strong  emetic  or  purgative.  But  in  .several  instances  doses  of  an 
ounce  and  upwards  have  produced  symptoms  of  acute  irritant 
poisoning,  with  profuse  discharges  of  blood  by  vomiting  and  purg- 

ing, and  bloody  urine;  and  extreme  prostration,  accompanied  or 
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followed  in  some  cases  by  convulsions,  slight  trismus,  tetanu
s,  an^ 

stupor,  loss  of  speech,  sensation,  and  voluntary  mot
ion,  illusions  ot 

the  senses  and  other  nervous  symptoms.  In  one  case  th
ere  was 

chorea  of  two  months'  duration.  ,  .  ̂   ,       a    j         e  ok 
Fatal  Dose.— One  ounce  has  proved  fatal.  A  dose  o

r  --o 

grammes  (about  375  grains)  in  a  case  reported  by  Cheva
lher:  deatn 

in  twelve  hours.  On  the  other  hand,  a  case  is  on  record  ot  recov
rry 

after  four  ounces,  taken  by  mistake  for  sulphate  of  mngnesium. 

Fatal  Period.— Death  has  taken  place  m  three  hours. 

Post-mortem  appearances.  —  Acute  inflammation  m  th
e 

stomach  with  black  patches  resembling  gangrene  ;  and  in  one  case 

a  small  opening.    Acute  inflammation  of  the  small  intestines. 

Treatment.— Vomiting,  if  absent,  to  be  promoted  by  emetic^s, 

followed  by  the  free  use  of  diluents  and  cold  drinks  ;  or  the  stomach- 

pump  may  be  used.  If  nervous  symptoms  are  present,  sedatives  ; 
if  collapse,  stimulants. 

II.  SULPHATE   OP  POTASSIUM. 

{Sal  de  Buohits,  tSal  Fohjchrest.) 

This  salt  in  large  doses  has  proved  fatal.  Ten  drachms  given,  in 
divided  doses,  to  a  Trench  lady  within  a  week  of  her  confinement 

were  fatal  in  two  hours,  with  the  symptoms  and  post  mortem 

appearances  of  irritant  poisoning.  In  two  cases,  where  over  two 

ounces  were  giveu  to  procure  abortion,  death  ensued  in  a  few 
hours.*  An  ounce  and  a  half  taken  by  a  suicide  caused  marked 

appearances  of  irritation  in  the  stomach  and  small  intestines 
(Letheby). 
Tests.— The  salt  is  readily  identified  by  nitrate  of  barium,  as  a 

test  for  the  acid,  and  bichloride  of  platinum,  as  a  test  for  the  base. 
Treatment. — As  for  nitrate  of  potassium. 

III.  BITABTEATE  OP  POTASSITTM. 

{Cream  of  Tartar,  ArgoJ.) 

This  salt  is  poisonous  in  such  doses  as  two  ounces  and  upwards. 
It  has  proved  fatal  to  an  adult  male  in  forty-eight  hours,  with  the 
symptoms  and  appearances  of  irritant  poisoning.  It  is  a  sparingly 
soluble  white  powder,  converted  by  heat  into  carbon  and  carbonate 
of  potassium,  effervescing  with  acids.  The  solution  has  a  feeble 

acid  reaction.  The  base  may  be  identified  b}'  bichloride  of  platinum. 
It  may  be  obtained  as  a  sediment  from  organic  liquids.  The 
treatment  is  by  copious  demulcents,  and  by  remedies  appropriate 
to  the  symptoms  present.  A  dilute  solution  of  the  bicarbonate  of 
potassium  may  be  given  with  advantage.  It  reduces  the  bitartrate 
to  the  harmless  purgative,  the  neutral  tartrate. 

IV.  SULPHATE  OP    ALUMINUM   AND  POTASSIUM. 

{Alwm.) 
Tliis  substance  is  not  often  taken  as  a  poison. 

*  I'alck,  '  Toxicologie,'  1880,  p,  113. 
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nJ^l  T  ..1^  T  <^o™nierce  as  a  colourless  crystalline mass  01  calcmed.  as  a  white  mass  or  powder ;  or  as  iron-alum.  It 
/  T'''  ̂ ""-l  acid  solution,  readily  distinguished 

evanorn  v"'^',       evaporation.    A  drop  of  the  solution evaporated  on  a  .s  ip  of  glass,  leaves  a  beautiful  compound  crystal, consisting  of  straight  parallel  columns  crossed  at  right  angles  bv short  anes,  and  surrounded  by  rectangular  forms,  blended  with 
leguiar  octahedra.  From  saturated  or  strong  solutions  the  crystals are  deposited  either  as  octahedra  or  as  cubes,  and  large  masses  of 

the  shSps        "     '  coloured,  are  familiar  objects  in Tests.— The  sulphuric  acid  may  be  detected  by  the  solution  of nitrate  o±  barium  ;  the  alumina  is  thrown  down  by  liquor  potassaj 
as  a  white  precipitate,  soluble  in  an  excess  of  the  precipitant ;  and 
the  potassium  may  be  detected  by  the  chloride  of  platinum. 
Symptoms.— Those  of  simple  irritant  poisoning  (p.  .339). 

_  Treatment.— That  of  simple  irritant  poisoning.    After  empty- ing the  stomach  by  the  stomach-pump  or  by  emetics,  lime-water 
may  be  given  with  advantage. 

V.  SULPHIDE  OF  POTASSIUM. 

{Liver  of  Sulphur.) 

The  alkaline  sulphides  are  active  poisons,  containing  an  irritant 
base  with  a  narcotic  gas. 

Properties.— Liver  of  sulphur  is  found  ia  the  shops  in  dirty- 
green  masses,  or  in  powder  of  the  same  colour.  It  yields  a  yellow 
solution,  and  has  a  strong  odour  of  sulphuretted  hydrogen. 
Tests.— On  adding  an  acid  the  gas  is  disengaged,  and  blackens 

paper  moistened  with  acetate  of  lead. 

Symptoms. — Those  of  acute  irritant  poisoning,  with  convul- 
sions, or  stupor.  The  breath  and  the  discharged  matters  have  the 

odour  of  the  gas.    Death  may  occur  in  a  quarter  of  an  hour. 
Post  mortem  appearances. — Eedness  of  the  stomach  and 

duodenum,  with  deposit  of  sulphur.  The  surface  of  the  body  very 
livid.    The  lungs  gorged  with  dark  blood. 
Treatment. — After  dilute  solutions  of  chloride  of  soda  or  lime 

(bleaching  liquids),  the  treatment  of  irritant  poisoning. 

VI.    CHLOEIDE  OF  SODIUM. 

{Common  Sali.) 

Properties  and  Tests. — The  solution  of  the  salt  yields  on 
evaporation  cubic  crystals.  The  acid  is  detected  by  the  solution  of 
nitrate  of  silver ;  and  the  base  by  the  negative  reaction  with  the 
bichloride  of  platinum. 
Symptoms. — Those  of  irritant  poisoning  (p.  339). 
Treatment. — As  for  nitrate  of  potassium  (p.  377). 

VII.  CHLOEIDES  OF  LIME,  SODA  AND  POTASH. 

{Bleaching  Pov:clers  and  Liquids.) 

The  chloride  or  hypochlorite  of  lime  (common  bleaching  powder), 



CHLORATE  OP  POTASSIUM. 
379 

of  soda  (Labai-raque's  or  Pincham's  liquid)  ;  and  of  potash  (Eau de  Javelle),  are  all  poisonous.  . 

Properties.— These  substances  and  solutions  yield  chlorine 

spontaneously,  or  on  adding  an  acid;  and  they  have  a  strong 
odour  of  the  gas,  and  powerful  bleaching  properties. 

The  symptoms,  post-mortem  appearances,  and  treatment  would 
be  those  proper  to  the  class  of  irritants. 

Vm.  CHLORATE  OF  POTASSIUM. 

Properties. — It  occurs  in  white,  shining  tablets,  soluble  in 

16-17  parts  of  water  at  15°  C.  and  in  2  parts  of  boiling  water. 
Tests. — A  solution  of  chlorate  decomposes  fresh  blood,  destroying 

the  corpuscles,  and  changing  its  colour  after  a  few  hours  to  dark- 
red  brown  and  then  brown,  at  the  same  time  the  spectrum  of  oxy- 
haamoglobin  disappearing.  If  acidulated  with  sulphuric  acid,  and 
coloured  blue  with  sulphate  of  indigo,  the  colour  of  the  solution 
is  discharged  on  adding  a  few  drops  of  sulphurous  acid,  when  a 
chlorate  is  present. 

Symptoms.— Poisoning  by  potassium  chlorate  is  of  import- 
ance, since  it  is  extensively  used  for  throat  affections,  and  is 

usually  considered  innocuous.  The  symptoms  are  chiefly — severe 
vomiting,  bloody  urine  with  diminution  of  the  quantity.  Some- 

times there  is  blood  in  the  motions  and  a  j'ellowish  tint  of  the 
skin.  PoUowing,  there  is  weakness,  emaciation,  delirium,  stupor, 
and  coma.  Death  may  occur  in  thirty-six  hours,  or  after  several 
days. 
Post-mortem  appearances. — Ghocolate-brown  blood  (from 

formation  of  methfemoglobin),  unaltered  by  long  contact  with 
acid.  Kidneys,  dark  brown;  in  acute  cases,  congested,  and  with 
the  tubules  full  of  brownish  cylinders  ;  in  chronic  cases  the  cortex 
is  pale,  and  only  the  collecting  tubes  contain  cylinders.  Spleen 
swollen. 

Fatal  dose. — A  child  one  year  old  died  after  one  drachm.  One 
ounce  and  a  half  killed  an  adult  in  four  days.  A  man  died  from 
using  fifty  grammes  daily  as  a  gargle.* 
Treatment. — Por  acute  cases,  transfusion  of  blood  ;  for  chronic, 

the  treatment  of  the  uraemic  symptoms. 

IX.  SALTS  OF  BARIUM. 

Properties.— The  chloride  of  barium  crystallizes  irregularly  in 
tables  ;  is  permanent  in  the  air,  soluble  in  water,  and  has  an  acrid 
taste.  The  carbonate  is  a  fine  white  powder,  insoluble  in  water, 
but  soluble  with  effervescence  in  dilute  acids,  and  readily  decom- 

posed by  the  free  acids  of  the  stomach. 
Tests. — Barium  is  thrown  down  from  its  solutions  as  a  white 

precipitate  by  carbonate  of  potassium,  and  as  an  insoluble  white 
sulphate  by  sulphuric  acid  or  the  alkaline  sulphates.    Oxalic  acid 

♦  Wilke,  'Berl.  Klin.  Wocliensclir.,'  Is'o.  10,  188o,  p.  251. 
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does  not  precipitate  barium  from  dilute  solutions.  The  acid.s  in combination  with  the  base  are  distinguished-carbonic  acid  by effervescing  with  dilute  acids,  hydrochloric  acid  by  nitrate  of silver,  nitric  acid  by  precipitating  the  base  with  sulphate  of  potas- sium, when  nitre  will  remain  in  solution,  and  acetic  acid  by  tlic odour  oi  the  vapour  disengaged  on  adding  dilute  sulphuric  acid. Barium  may  be  found  in  the  urine  and  in  the  liver. 
Symptoms.— Those  of  irritant  poisoning  (p.  339)  with  violent cramps  and  convulsions,  headache,  excessive  debility,  dimness  of 

thVheart  ^^^'^  ̂ ^"^  beating  at 
The  constitutional  symptoms  are  due  chiefly  to  the  specific 

action  of  barium,  The  salts  of  barium  have  been  shown  by  tlie researches  of  Mickwitz  *  to  be  cardiac  poisons,  causing  stopT)ao-e of  the  heart  m  the  contracted  state. 

■^q'^m"^?^*®^  ̂ PPS^^aiices.— Those  of  irritant  poisoning (p.  339).  In  one  case,  fatal  in  two  hours,  the  stomach  was  per- 1 orated. 

Fatal  dose.— This  is  uncertain  ;  but  in  a  case  reported  by  Tidy  ,t 
"  green  fire  "  given  by  mistake  for  flowers  of  sulphur,  in  quantity equivalent  to  somewhat  more  than  a  quarter  of  an  ounce  of  the 
nitrate,  proved  fatal  in  six  and  a-half  hours.  Slightly  more  than 
half  au  ounce  {Vj  grammes)  of  the  chloride  killed  in  about  two 
hours,  though  recovery  has  taken  place  from  11-2.5  grammes.J 
Treatment.— The  free  use  of  the  sulphate  of  sodium  or  of 

magnesium  as  an  antidote,  emetics,  and  the  stomach-pump.  The 
after-treatment  is  that  proper  to  the  irritants  as  a  class.  The 
heart  inay  be  stimulated  to  action  by  the  movements  of  artificial 
resjji  ration. 

*  Ziemsscn's  '  Cyclopasdia,'  vol  xvii.  ('  Trans.  Toxicology') 
t  'ilfd.  Press  and  Uircular,'  1808,  p.  447. 

I  Falck,  '  Toxicologie,  p.  120. 



CHAPTER  VI. 

lERITANT  GASES. 

1.  JSTiTROUS-ACiD  GAS  (see  p.  368).  2.  Salphuvous-acidgas.^  3.  Hydro- 
chloric-acid gas.    4.  Chlorine.    5.  Ammonia  (see  p.  375). 

The  irritant  gases  have  the  common  property  of  irritating  and 

inflaming  the  eyes,  throat,  and  whole  extent  of  the  air-passages, 

and  in  a'^concentrated  form  may  canse  fatal  spasm  of  the  glottis. 
2.  Sulphurous-aoid  gas.— This  gas  is  one  of  the  products  of 

the  combustion  of  common  coal,  and  contributes  to  the  fatal  result 

when  coal  is  burnt  in  close  apartments.  It  is  also  the  chief  cause 

of  the  irritating  gusts  whch  issue  from  the  baker's  oven,  and  con- 
tributes to  produce  the  diseases  of  the  chest  to  which  the  London 

bakers  are  peculiarly  liable.  For  an  account  of  the  effects  _  of 

sulphurous  acid  on  those  exposed  to  its  influence,  see  Hirt, 

'  Krankheiten  der  Arbeiter,'  part  ii.  p.  68. 
3.  Hydrochloric-acid  gas.— Hydrochloric-acid  gas  is  very 

soluble  in  water,  constituting  the  ordinary  hydrochloric  acid.  The 

gas  is  set  free  in  several  processes  in  the  arts  and  manufactures, 

more  especially  in  alkali  works  and  in  potteries.  Special  legisla- 
tion (the  Alkali  Act,  1863-4)  exists  against  nuisances  arising  from 

the  escape  of  large  proportions  of  this  gas  into  the  atmosphere. 
[t  is  an  intensely  irritating  gas,  and  prejudicial  both  to  vege- 

table and  animal  life.  Plants  are  injuriously  affected  and  even 
killed  by  so  small  a  proportion  as  1  in  20,000  (Christison 
and  Turner)  of  the  atmosphere.  Small  animals  die  in  three  or 
four  hours,  with  symptoms  indicative  of  lung  affection,  in  an 
atmosphere  containing  1  in  1,500  (Woodman  and  Tidy).  The 
presence  of  hydrochloric-acid  gas  in  the  atmosphere  is  easily  de- 

tected by  exposing  a  drop  of  nitrate  of  silver  on  a  slide  :  chloride 
of  silver  is  formed,  soluble  in  ammonia. 

4.  Chlorine. — This  gas  is  largely  used  in  bleaching,  and,  in  the 
sick  room,  as  a  disinfectant.  It  produces  violent  irritation  in  the 
eyes,  nostrils,  air-passages,  and  throat.  In  a  case  cited  by  Cliris- 
tison,  great  relief  was  obtained  by  the  inhalation  of  a  small 
quantity  of  sulphuretted  hydrogen  gas. 

From  information  collected  by  Christison,  it  appears  that  men 
who  are  in  the  habit  of  inhaling  air  impregnated  with  chlorine 
become  gradually  accustomed  to  its  use,  though  they  suffer  from 
dyspeptic  complaints  and  acidity,  and  lose  flesh  ;  but  nevertheless 
many  of  them  attain  to  an  advanced  age.  Most  of  them  suffer 
from  loss  of  smell  (Hirt). 



CHAPTER  VII. 

IRRITANTS. 

PHOSPHORUS  AND  IODINE. 

These  poisons,  as  well  as  the  preparations  and  compounds  of  most of  the  metallic  poisons,  give  rise  to  remote  effects  not  to  be  exSaTned by  the  intensity  of  their  local  action.  They  may,  thSe  oi  e  be  dis- 
tinguished as  specific  irritants,  

^leroie,  oe  ais- 

I.  PHOSPHORUS.* 

Properties.-It  is  usually  found  in  the  shops  as  long,  small white,  translucent  cylinders,  preserved  in  water,  having  the^on- sistence  and  flexibility  of  wax,  and  a  crystalline  fracture  It  is  in- soluble in  water,  but  soluble  in  oils,  alcohol,  ether,  and  chloroform  • and  remarkablv  so  in  bisulphide  of  carbon.  After  being  kept  some time  m  water  it  becomes  covered  with  a  yellowish-white  coating.f When  exposed  to  the  air  it  gives  off  white  vapours  of  phosphorous and  phosphoric  acids,  and,  if  heated  or  rubbed,  burns  with  a  yellow flame,  and  emits  dense  vapours.  It  is  luminous  in  the  dark,  and has  the  taste  and  odour  of  garlic.  A  paste,  consisting  of  flour siigar,  oil,  lard,  or  butter,  and  phosphorus,  sometimes  coloured  with 
I'russian  bliie,  is  sold  as  a  poison  for  rats ;  and  when  mixed  with nitrate  or  chlorate  of  potassium,  gum,  sand,  and  red  lead,  or  other 
colouring  matter,  is  used  to  tip  lucifer  matches.  It  has  been  given 
as  a  medicine  in  over-doses  (pil.  phosph.,  ol.  phosph.);  is  ver/ often  taken  in  France,  and  sometimes  in  England,  as  it  exists  on 
lucifer  matches;  and  has  been  given  in  substances  and  liquids  of 
strong  colour  and  flavour  as  a  poison,  or  as  an  aphrodisiac. 
Symptoms— Poisoning  by  phosphorus  is  characterized  by  the variety  of  its  symptoms,  and  often  by  their  obscure  and  insidious 

character.  It  may  occasion  three  well-defined  groups  of  symptoms  : 
a,  Irritant ;  h,  Nervous ;  c,  Hsemorrhagic. 

heads In  consequence  of  the  frequent  use  of  this  substance  in  Trance,  where  it  is  the  list  of  poisons,  .ind  is  given  or  taken  twice  as  often  as  arseuic  itself 
it  takes  up  nearly  a  tenth  part  of  the  work  of  Tardieu  and  Eoussin.  ' 

f  Yellow  phosphorus  subjected  to  a  temperature  of  240"  0.  in  an  atmosphere which  does  not  act  chemically  on  it  (hydrogen  or  carbonic  acid)  is  transformed 
into  red  or  amorphous  phosphorus.  Tliis  is  less  inflammable  than  the  j'ellow 
form,  is  not  soluble  in  bisulphide  of  carbon,  nor  is  it  poisonous.  It  is  largely 
used  in  the  mnnufacture  of  "safety  matches." 
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a  In  the  act  of  swallowing  the  poison  a  disagreeable  ta
ste  and 

odom-  are  often  perceived,  compared  to  garlic  or  barning  s
ulphur. 

There  is  heat  and  pain  in  the  throat,  swelling  of  the  tongu
e, 

and  sometimes  pain  in  the  pit  of  the  stomach,  with  di
scomfort 

excitement,  and  nausea,  followed  often  after  a  considerab  e  int
erval 

by  the  vomiting  of  matters  mucous  or  bilious,  rarely  bloody ;  some- 

times shining  in  the  dark.  Vomiting,  when  it  occurs,  attords 

relief,  but  it  is  often  absent.  Colicky  pains  and  diarrhoea,  with  some 

tenderness  of  the  belly,  sometimes  follow.  The_  countenance 

undergoes  little  change  of  expression,  and  the  mind  is  intact.  At 

the  end  of  twenty-four  or  thirty-six  hours  the  vomiting  ceases,  the 

patient  goes  about  as  usual,  complaining  of  wandering  pains  m 
the  limbs  and  loins.  The  pulse  is  small,  soft,  and  slow.  Ihis 

treacherous  calm  may  last  for  two,  three,  or  four  days,  or  even 

more,  and  when  the  patient  seems  to  have  recovered,  he  may  die 

suddenly  without  presenting  any  new  symptoms.  But  generally, 

on  the  second  or  third  day,  jaundice  shows  itself  with  headache 

and  sleeolessness,  and  retention  of  urine,  which,  when  drawn  off 

by  the  catheter,  is  found  tinged  with  bile,  and  perhaps  albuminous. 

Vomitings  also  occur  from  time  to  time,  and  painful,  sometimes 

involuntary,  discharges  from  the  bowels.  Acute  delirium,  followed 

by  fatal  coma  lasting  from  six  to  twelve  hours  terminates  the  case. 

In  many  young  infants,  vomiting,  followed  by  somnolence  and 
convulsions,  are  the  leading  symptoms,  and  death  takes  place  in 
from  four  hours  to  two  days. 

h.  In  this  form  the  symptoms  in  the  throat  and  stomach  are 
attended  by  creeping  sensations  in  the  limbs,  painful  cramps,  and 
repeated  faintings,  with  extreme  prostration  and  somnolence,  but 
no  fever,  and  no  venereal  excitement.  The  skin  is  dry,  yellow, 
and  marked  by  erythematous  spots.  About  the  fifth  or  sixth  day, 
sometimes  later,  acute  delirium  suddenly  breaks  out,  with  rigid 
contraction  of  the  jaw,  and  convulsions,  followed  by  coma,  and 
death  in  from  a  week  to  a  fortnight,  rarely  later. 

c.  The  symptoms  set  in  as  in  the  previous  varieties,  but  the 
matters  vomited  often  consist  of  pure  blood,  and  are  succeeded  by 
bloody  diarrhcBa  and  tenesmus.  The  liver  is  swollen  and  painful ; 

the  heart's  beats  are  feeble ;  and  the  weakness  extreme.  After 
some  days  the  symptoms  improve,  but  the  colicky  pains  continue, 
and  some  discharge  of  blood  by  stool.  At  the  end  of  three  weeks 
or  a  month,  discharges  of  blood  occur  from  the  stomach,  lungs,  nose, 
ears,  womb,  and  bladder  ;  and  bloody  spots  appear  on  the  surface, 
and  blend  on  the  skin  and  in  the  eye  with  the  yellow  colour  of 
jaundice.  This  state  of  things  may  continue  as  long  even  as  five 
months.  Meanwhile  the  debility  increases,  and  the  patient  grow- 

ing more  and  more  antemic  and  cachectic  may  die  at  the  end  of  as 
many  as  eight  months,  with  the  nervous  symptoms  just  described. 
When  the  poison  does  not  prove  fatal,  it  may  leave  behind  it 
extreme  debility,  and  partial  paralysis — in  one  case  by  M.  Causse, 
incurable  palsy  of  both  hands. 

Post-mortem  appearances.— The  contents  of  the  alimentary 
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canal  may  be  found  phosphorescent ;  and  when  hicifer  matches  are 
taken,  small  fragments  of  deal,  specks  of  sulphur,  or  of  vermilion 
or  other  colouring  matter  adhere  to  the  coats  of  the  gullet,  stomach, 
or  intestine,  or  arc  found  among  their  contents.  The  mucous  mem- 

brane of  the  stomach  and  intestines  is  inflamed  and  softened,  and 
marked  by  petechial  spots  or  erosions.  The  mesenteric  glands  are 
svvollen  and  softened.  Occasionally  perforation  of  the  coats  of  the 
viscera  takes  place.  The  internal  appearances  are  often  such  as 
occur  in  the  worst  forms  of  sea-scurvy — bloody  spots  in  every  organ 
and  tissue,  bloody  serum  in  the  cavities,  blood  in  the  intestinal  canal, 
and  in  the  bladder.  The  skin  has  a  yellow  tint,  and  is  frequently 
marked  with  petechiaa.    The  blood  coagulates  imperfectly. 

One  of  the  most  marked  effects  of  poisoning  by  ])hosphorus  is 
the  fatty  degeneration  which  it  causes  in  the  muscles  generally, 
the  heart,  glands  of  the  stomach,  and  kidneys,  and  especially  in 
the  liver.  The  heart  and  muscles  are  yellowish,  soft,  and  easily 
broken  down.  The  muscular  fibres  are  filled  with  fat  globules. 
The  glandular  epithelium  of  the  gastric  follicles  and  of  the  cortical 
substance  of  the  kidneys  are  filled  with  fat  granules.  The  liver  is 
generally  enlarged,  doughy,  and  uniformly  yellow  in  colour.  The 

outlines  of  the  acini,  however,  ai'e  distinct.  The  hepatic  cells  are 
filled  with  fat.  According  to  Wagner,  also,  especially  in  chronic 
cases,  there  is  interstitial  heioatitis  with  hypertrophy  of  the  inter- 

lobular connective  tissue.  Fatty  degeneration  of  the  ai'terioles  and 
capillaries  has  also  been  described  (Klebs). 

Fatal  dose. — One  grain  or  less. 
Fatal  period. — In  acute  cases  as  little  as  four  hours.  Of  acute 

cases  about  55"3  per  cent,  are  fatal.*  In  chronic  cases  life  may  be 
prolonged  for  several  months. 

Diagnosis. — The  fact  of  poisoning  by  phosphorus  maybe  ascer- 
tained beyond  doubt  by  closing  the  doors  and  windows  and  ex- 

amining the  mouth  and  nostrils,  person  and  clothes  of  the  patient, 
as  well  as  the  matters  rejected  from  the  stomach  or  bowels,  or 
things  on  which  they  may  have  been  discharged. 

Poisoning  by  phosphorus  resembles  in  many  respects  the  disease 
known  as  acute  yellow  atrophy  of  the  liver;  by  some  even  they 

are  regarded  as  identical.  There  are,  however,  certain  points  of 
difference.  In  acute  yellow  atrophy  the  marked  signs  of  acute 

gastritis  which  in  phosphorus  poisoning  precede  the  jaundice,  are 

wanting,  and  cerebral  symptoms  are  more  predominant;  and 

though  in  both  conditions  there  is  fatty  degeneration  of_  the  liver 

and  fnternal  organs,  in  phosphorus  poisoning  the  liver  is  usually 

found  enlarged  and  the  lobules  distinct;  while  in  acute  yellow 

atrophy  the  liver  is  greatly  diminished  in  size,  greasy  on  the  sur- 
face, and  with  the  lobules  almost  obliterated. 

In  acute  yellow  atrophy,  leucin  and  tyrosin  are  found  abundantly 

in  the  urine  ;  while  in  phosphorus  poisoning  these  products  are 

rarely  if  ever  found,  their  place  being  taken  by  certain  peptone- 

like bodies  along  with  sarcolactic  acid.    From  the  researches  of 
♦  Falck,  op.  cit.,  p.  83. 
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Voit  and  Bauer  (see  '  Jovu-nal  of  the  Chera.  Soc.,'  vol.  xxiv.  p.  946) 
it  would  appear,  however,  that  there  is  no  essential  difference 
between  the  effects  of  phosphorus  poisoning  and  acute  yellow 
atrophy  ;  the  difference  observable  being  due  more  to  the  fact  that 
the  changes  take  place  more  rapidly  in  acute  yellow  atrophy  than 
in  poisoning  by  phosphorus.  The  fatty  degeneration  caused  by 
phosphorus  is  attributed  to  diminished  oxidation  of  fat  and  ia- 
creased  transformation  of  the  nitrogenous  tissues. 
Treatment. — Antidote. — The  researches  of  Kohler,  Vetter, 

and  others,  seem  to  prove  that  in  oil  of  turpentine  we  possess  au 
elficieiit  antidote  for  phosphorus,  provided  that  it  be  given  in  time. 
There  is  some  difference  of  opinion  as  to  the  kind  of  oil  of  turjDen- 
tine  which  is  most  effectual.  It  would  ajDpear  that  oil  of  turpen- 

tine which  has  not  been  rectified,  and  which  has  become  ozonized 
by  long  standing,  is  the  best.  Vetter  recommends  us  to  begin  the 
treatment  with  an  emetic  of  sulphate  of  copper  (regarded  as  a 
powerful  antidote  by  Bambergei-,  as  forming  an  insoluble  com- 
])ound).  After  the  action  of  the  emetic,  oil  of  turpentine  is  to  be 
given  in  40-minim  doses,  in  mucilage,  every  fifteen  minutes  for  an 
honr.  Next  day,  magnesia  should  be  given  in  mncilaginous  drinks, 
and  fats  generally  withheld.  The  rest  of  the  treatment  will  vary 
with  the  symptoms  jjresent. 
Detection  of  phosphorus.  —  The  characteristic  odour  of 

phosphorus  may  often  be  perceived  in  the  contents  of  the  stomach. 
If  phosphorus  has  been  takeu  in  substance,  such  as  heads  of 
matches,  it  will  be  seen  on  inspection.  It  may  be  separated  as  a 
solid  sediment,  which  will  become  luminous,  or  burn,  on  being 
heated.  If  we  do  not  find  any  phosphorus  in  substance,  the 
stomach,  spread  out  on  a  plate,  taken  into  a  dark  room  and 
warmed,  may  become  luminous,  at  the  same  time  that  the  charac- 

teristic odour  is  given  out.  Putrefaction  does  not  destroy  the 
luminosity ;  but  turpentine,  ether,  alcohol,  and  ammonia  conceal 
it.  Or,  we  may  agitate  the  organic  matter  with  bisulphide  of 
carbon,  which  on  evaporation  may  leave  globules  of  phosphorus, that  will  inflame  on  the  application  of  a  hot  wire. 

Before  resorting  to  other  methods,  we  may  apply  Scherer's  trial test.  It  consists  in  suspending  in  the  mouth  of  the  flask  contain- 
ing the  matter  supposed  to  be  impregnated  with  phosphorus,  a strip  of  filteiing  paper  soaked  in  a  solution  of  nitrate  of  silver. 

On  warming  the  flask,  it  phosphorus  be  present,  the  paper  will  be 
blackened  by  the  reduction  of  the  silver  and  formation  of  phosphide. 
But  as  sulphuretted  hydrogen  produces  the  same  efi"ect,  it  is  well to  suspend  with  the  nitrate  of  silver  paper  a  slip  saturated  with acetate  of  lead.  If  the  silver  paper  is  blackened,  and  the  lead 
paper  not,  phosphorus  is  present.  To  prevent  the  possible  evo- 

lution of  su  phuretted  hydrogen,  a  little  lead  acetate  may  be  added to  the  hquid  in  the  flask,  as  suggested  by  Hafer. 
Mitscherlieh's  method.-This  is  a  most  delicate  test,  and can  detect  ]  part  of  phosphorus  in  100,000.  The  luminosity,  xvhich IS  Its  special  feature,  is,  however,  obscured  by  the  vapour  of  alcohol 



386 PHOSPHOEUS  AND  lUDINE. 

ether,  turpentme  and  ammonia.    The  matters  supposed  to  contain 

>^».?.J  f  ̂pV°         ̂ '^'^  Pl^^e^l  i'^a  fl'^sk  which  may  be heated  over  a  naked  flame  or,  better,  in  a  chloride  of  calcium  bath. Ihe  vapours  are  to  be  conducted  through  a  tube  cooled  after  the 
manner  indicated  m  the  accompanying  figure.    This  process  must 

Fig.  66. 

be  carried  on  in  the  dark  ;  if  phosphorus  is  present  the  vapours, 

■when  they  reach  the  cool  part  of  the  apparatus  form  a  flickering 
luminous  ring. 

The  distillate  in  the  receiver  may  contain  globules  of  phosphorus 
along  with  phosphorous  acid. 

This  process,  after  the  luminosity  has  been  demonstrated,  may 
be  modified  by  distilling  in  an  atmosphere  of  carbonic  acid,  easily 
effected  by  connecting  the  distillation  flask  with  a  carbonic  acid 

apparatus. 
If  the  distillate  is  received  into  nitrate  of  silver,  a  brownish- 

black  precipitate  of  phosphide  of  silver  is  thrown  down. 

This  precipitate,  or  the  distillate  of  Mitscherlich's  process  itself, 
is  admirably  adapted  for  testing  by  Blondlot's  method  described 
below.  Or  the  distillate  may  be  evaporated  with  nitric  acid,  or 

chloi-ine  water,  by  which  phosphoric  acid  will  be  formed.  The 
presence  of  phosphoric  acid  is  indicated  by  a  yellow  precipitate 
with  molybdate  of  ammonium,  and  a  crystalline  (triple  phosphate) 
precipitate  with  ammonia  and  magnesia  mixture. 
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Blondlot's  method.-This  is  based  on  the  fact  dis
covered  by 

Dussard.  that  phosphorus  and  its  lower  oxidati
on  products  con- 

bine  with  nasceat  hydrogen  to  form  phosphuretted 
 hydrogen, 

which  burns  with  an  emerald-greeu  flame.  This  te
st  requires 

an  apparatus  similar  to  that  used  m  Marsh  s  proce
ss  for  the 

detection  of  arsenic.  (See  fig.  7:3,  p.  402.)  Hydrogen  is  gen
erated 

with  pure  zinc  and  dilate  sulphuric  acid,  and  the  fluid 
 material 

supposed  to  contain  phosphorus  is  then  introduced  thro
ugh  a 

funnel.  If  phosphorus  is  present,  the  gas  issuing  from  the
 

aparatus  burns  with  an  emerald-green  flame.  The  nozzle  shou
ld 

be  made  of  platinum ;  copper  especially  must  be  avoided.  A  glass 

nozzle  speedily  becomes  so  hot  that  the  flame,  even  though  phos- 

phorus be  present,  does  not  exhibit  a  green  colour,  but  only  the 

yellow  of  sodium.  The  green  colour  may  be  brought  out  in  great 

brilliancy  by  shading  the  flame  from  the  direct  sunhght,  and  press- 
ino-  on  it  with  a  cold  porcelain  lid.  The  presence  of  certain  vapours, 

such  as  those  of  alcohol  and  ether,  conceal  the  colour.  Even  sul- 

phuretted hydrogen  is  said  to  do  so.  Blondlot,  therefore,  re- 
commends that  the  gas  should  be  made  to  pass  into  a  vessel  con- 

taining a  solution  of  nitrate  of  silver.  If  phosphorus  is  present,  a. 

brownish  black  precipitate  of  silver  in  combination  with  it  is 

thrown  down.  This  is  then  to  be  iutroduced  into  a  Ivlarsh's 
apparatus,  when  the  emerald-green  colour  will  be  obtained  with 

great  distinctness.  As  already  stated,  the  distillate  of  Mitscher- 

iich's  process,  or  the  precipitate  which  it  causes  in  nitrate  of  silver, 
may  be  tested  in  this  way. 
Phosphorus  can  also  be  removed  from  matters  containing  it  by 

heating  them  with  pieces  of  sulphur.  This  was  the  method  employed 
by  Lipowitz,  before  that  of  MitscherUch  came  into  use. 

All  these  methods  aim  at  the  discovery  of  phosphorus  or  its 
lowest  oxidation  products.  The  presence  of  phosphoric  acid  would 
be  no  proof  that  phosphorus  had  been  taken  as  a  poison ;  for 
phosphoric  acid  is  a  normal  constitiTeut  of  the  body,  and  of  many 
articles  of  food. 

ChrorLic  Poisoning  by  Phosphorus. 

The  manufacturers  of  phosphorus,  and  the  makers  of  congreve 
matches,  of  some  kinds  of  vermin-paste,  and  of  phosphor-bronze, 
are  more  or  less  exposed  to  the  vapours  of  phosphorus,  and  waste 
away  under  prolonged  dyspepsia  and  diarrhoea,  with  hectic  fever, 
and  lung  affections.  Workers  in  lucifer  match  manufactories,  and 

in  those  of  phosphor-bronze  (an  alloy  of  copper,  tin,  and  phos- 
phorus) are  specially  liable  to  these  attacks  (Ziemssen's  '  Cyclo- 

psedia  ')• 
Those  engaged  in  these  industries  also  suffer  from  a  local  peri- 

ostitis, leading  to  caries  of  the  teeth  and  necrosis  of  the  jaw.  It 
begins  with  aching  in  one  of  the  teeth  (commonly  of  the  lower  jaw), 
which  ceases  on  extraction  of  the  tooth.  But  the  wound  in  the  gum 
does  not  heal;  offensive  matter  oozes  from  it;  and  after  a  time  a c  c  2 
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portion  of  the  alveolus  becomes  exposed.  Sometimes  this  comes 
away,  bringing  with  it  one  or  two  of  the  adjoining  teeth,  and  the 
disease  is  lor  the  time  arrested.  More  frequently,  however  the disease  spreads,  more  bone  becomes  denuded,  the  gums  grow  spourry and  retreat  from  the  alveoli,  the  teeth  get  loose  and  fall  out  the 
fcetid  discharge  becomes  more  copious,  and  the  disease  spreads  to 
the  adjoining  soft  parts.  At  the  end  of  six  months,  a  year,  two 
years,  or  more,  the  patient  sinks  from  some  exhausting  disease 
promoted  by  the  poisoning,  or,  having  lost  by  degrees  a  half,  or 
even  the  whole,  of  the  upper  or  lower  jaw,  the  patient  recovers, 
subject  only  to  a  shocking  deformity.* 
Prophylaxis. — Free  ventilation  and  cleanliness  are  of  the  first 

importance.  _  The  diffusion  of  turpentine  through  the  workshops, 
by  exposing  it  in  flat  dishes,  is  also  beneficial.  The  discovery  of 
the  important  fact  that  red,  amorphous,  or  allotropic  phosphorus, 
though  possessing  the  same  chemical  composition,  is  not  poisonous,' has  largely  led  to  the  disuse  of  common  phosphorus  for  the 
manufacturing  of  matches. 

II.  IODINE. 

Properties.— A  scaly  substance,  not  unHke  iron  filings;  of  a 
peculiar  and  disagreeable  odour,  yielding  irritating  violet  fumes 
when  heated,  striking  a  fine  blue  with  solutions  of  starch,  and 
staining  the  skin  and  intestinal  canal  a  yellowish  brown,  removed 
by  liquor  potassa3.  It  is  found  in  the  shops  in  substance ;  as  a 
tincture ;  and  as  a  compound  solution  M'ith  iodide  of  potassium  for 
solvent.  It  is  largely  used  as  an  external  application  and  as  an 
injection  in  cases  of  ovarian  cyst,  hydrocele,  &c. 
Symptoms. — ^A  disagreeable  acrid  taste,  with  heat,  dryness,  and 

constriction  in  the  throat,  in  the  act  of  swallowing,  followed  by  the 
symptoms  of  acute  irritant  poisoning  (p.  -339),  and  nervous  symp- 

toms like  those  described  below  as  following  injection  into  cysts. 
The  discharges,  of  a  deep  yellow  tint,  or  dark  blue  if  mixed  with 
starch-containing  food,  are  often  bloody. 

Fatal  results  have  ensued  from  the  injection  of  iodine  into  ovarian 
cysts.  In  a  case  related  by  Ilose,t  great  prostration  came  on  a  few 
hours  after  the  injection,  with  imperceptible  pulse,  though  the  heart 
beat  strongly;  and  repeated  painless  vomiting,  diarrhoea,  and  sup- 

pression of  urine.  Death  occurred  suddenly  on  the  tenth  day,  the 
constitutional  effects  of  iodine  exanthems,  coryza,  &c.,  having  mani- 

fested themselves. 

In  chronic  poisoning,  from  the  prolonged  employment  of  jirepa- 
rations  of  iodine  as  medicine,  added  to  intestinal  irritation,  there 

»  For  !\  full  description  of  this  curious  and  paiuful  malady,  and  for  suggps- 

tions  foi-  its  prevention,  consult  Dr.  Bristowe's  Eeport  on  the  mauufacturi's 
in  which  phosphorus  is  produced  or  employed,  and  on  the  Ix^alth  of  tlic 
persons  engaged  iu  them  (Fifth  Eeport  of  the  Medical  Ofticer  of  the  Privy 

Council,  1(362)  ;  .ilso  researches  of  Wegnor,  Virchow's  'Archiv,'  vol.  v.  lf<72, 

f  Virchow's  '  Avchiv,'  vol,  .\x.xv.  (/ienisscn's  '  Cyclop.') 
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are  catarrhal  symptoms,  emaciation,  tremors,  palpitation  gradual
 

absorption  of  the  testicles,  mamma3,  and  other  glandular  structures, 

ptyalism.  increase  of  most  of  the  secretions,  priapism,  and  enlarge- 
ment and  tenderness  of  the  liver.  These  symptoms  may  follow 

small  doses  administered  for  a  few  days  at  a  time._ 

Post-mortem  appearances. — Those  of  acute  irritant  poisoning 

(p.  339),  with  corrosion  and  brownish  diacolorisation  of  the  mucous 
membranes.    Enlargement  of  the  liver. 

Fatal  dose. — Twenty  grains  in  a  child,  sixty  in  an  adult. 

Treatment. — After  the  stomach-pump,  a  weak  solution  of  car- 
bonate of  sodium,  and  diluents  containing  starch,  such  as  arrow- 

root. _      _         _  . 
Iodine  in  organic  mixtures. — The  poison  is  readily  identified 

by  the  characters  above  given.  Bisulphide  of  carbon,  which  dissolves 

it  readily,  yielding  a  pi  ok  solution,  also  separates  it  from  some  of 
its  solutions,  and  deposits  it  again  on  evaporation. 

I0DIDE5!?OF  potassium:. 

{Uydriodafe  of  Poiassiumr) 

Properties. — A  crystalline  substance,  having  a  pesuliar  faint 
odour ;  white  when  pure,  permanent  in  the  air,  and  very  ̂ .^ 

soluble  in  water  and  alcohol;  when  impure,  of  a  yellowish  '' 
colour,  and  deliquescent.    Crystals  cubical  (fig.  57). 

Tests. — Strong  nitric  or  sulphuric  acid  turns  the 
crystals  brown,  aud  liberates  the  iodine,  which,  on  ap- 

plying heat,  rises  in  violet  vapours. 
In  solution  it  reacts  as  follows  : — Corrosive  sublimate  throws 

down  a  fine  carmine-red  iodide  of  mercury. ;  acetate  of  lead,  the 
yellow  iodide ;  the  subnitrate  of  mercury,  the  yellow  sub-iodide, 
which  changes  to  a  dirty  brown  ;  sulphuric  and  nitric  acids  turn 
the  solution  brown;  and,  on  adding  starch,  blue.  The  base  is 
detected  by  the  bichloride  of  platinum. 
In  organic  mixtures.— Transmit  sulphuretted  hydrogen 

through  the  mixture  to  convert  free  iodine  into  hydriodic  acid. 
Expel  the  excess  of  gas,  add  potash  in  excess,  filter,  and  evaporate 
to  dryness.  Char  the  residue  in  a  covered  crucible,  at  a  low  red 
heat ;  reduce  it  to  powder,  treat  it  with  distilled  water,  and  filter ; 
concentrate  by  evaporation;  and  apply  the  test  of  starch  and 
sulphuric  acid.  This  method  will  detect  minute  quantities  of  the 
poison. 
Symptoms.— Small  doses  of  iodide  of  potassium  given  as 

medicine  sometimes  act  injuriously ;  alarming  symptoms  have  been 
produced  by  a  few  doses  of  two  or  three  grains,  or  a  single  dose  of 
five  grains.  _  But  it  is  being  constantly  given  in  doses  of  five,  ten, 
or  more  grains  three  times  a  day  to  large  numbers  of  patients 
without  any  bad  effects.  The  symptoms  are  vomiting  and  purging, 
severe  griping  pains  in  the  abdomen,  watering  at  the  nose  and 
eyes,  swelling  of  the  face,  headache,  dryness  ot  the  throat,  intense 
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thirst,  difiicuity  of  bveathiug,  frequent  pulse,  and  great  prostration, 
in  less  marked  cases  they  are  those  of  a  severe  cold.  Ptyalism  is an  occasional  symptom.  In  one  case,  in  which  I  ascertained  that 
no  preparation  of  mercury  had  been  given,  all  the  characters  of 
mercurial  sahvation  were  present  (G).  Long  continued  adminis- 

tration causes  the  phenomena  of  iodism  just  described. 
Treatment.— After  the  removal  of  the  poison  by  emetics,  or the  stomach-pump,  diluents,  and  cooling  drinks. 



CHAPTER  VIII. 

METALLIC  IRRITANTS. 

I.  ARSENIC— II.  ANTIMONY.— III.  MERCURY.— 

IV.  LEAD.— V.  COPPER.— VI.  ZINC,  TIN,  SILVER, 

IRON,  BISMUTH,  AND  CHROME. 

I.   ARSENIC  AND    ITS  PREPARATIONS. 

Aksenic  is  by  far  the  most  important  of  tlie  metallic  _  poisons, 
whether  measured  by  the  extent  to  which  it  is  diffused,  its  many 

applications  in  medicine  and  the  arts,  or  its  use  as  a  poisou. 
Arsenic  and  its  compounds  enter  largely  into  the  composition 

of  the  earth's  crust,  as  metallic  arsenic,  arsenious  acid,  and  the 
two  sulphides,  realgar  and  orpiment;  or  as  a  constituent  of  several 

oi-es  of  iron,  copper,  silver,  tin,  zinc,  nickel,  and  cobalt.  Most  of 
the  arsenious  acid  of  commerce  is  prepared  from  an  arsenical  sul- 

phide of  iron,  known  as  mispickel,  or  arsenical  pyrites ;  the  rest 
from  the  roasting  of  ores,  chiefly  of  copper  and  cobalt.  Arsenic 
has  accordingly  been  found  in  several  soils,  and  in  plants  grown 
in  them,  and  in  some  mineral  waters  and  running  streams. 

Arsenious  acid  is  largely  diffused  through  the  air  surrounding 
some  smelting  furnaces,  and  ai'senic  acid  and  the  alkaline  arsenates 
are  used  as  mordants  in  some  dye-works  to  such  an  extent  as  to 
poison  the  streams  into  which  they  discharge  their  refuse ;  and 
even  to  taint  the  water-supply  of  towns. 

As  the  iron  pyrites,  or  mundic,  lai'gely  used  in  the  manufac- 
ture of  oil  of  vitriol,  contains  arsenic,  much  of  the  sulphuric  acid 

of  commerce  is  tainted  with  it ;  and  this  being,  in  its  turn,  used. 
in  the  manufacture  of  nitric,  hydrochloric,  and  other  volatile  acids, 

of  sulphate  of  sodium,  as  a  prehminai-y  to  the  making  of  the  car- 
bonate, and  for  other  purposes,  many  liquid  and  solid  substances 

in  common  use  in  medicine  and  the  arts  are  impregnated  with 
arsenic.  The  two  metals,  zinc  and  copper,  the  two  acids,  the 
sulphuric  and  hydrochloric,  and  the  sulphide  o£  iron  iised  in  test- 

ing for  arsenic,  have  all  been  found  to  contain  it. 
Arsenious  acid,  the  most  important  compound  of  arsenic,  is 

much  employed  in  the  arts.  It  is  used  in  the  manufacture  of 

glass,  to  improve  the  quality  of  the  "  metal,"  and  in  making  white 
enamel.  Composition  candles  sometimes  contain  it.  It  is  used  to 

prevent  "  fui-iing"  in  steam  boilers.    Shipbuilders  mix  it  with  tar 
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The  metal  araenic  is  mixed  with  lead  iu  small  shot. Pieparations  of  arsenic  have  been  mixed  by  accident  or  design 
with  articles  of  confectionery:  arsenious  acid^wiJuozen'ps  onf ment  in  Bath  buns,  and  Scheele's  green  with  blaLmanle  '  tI  s last,  or  an  analogous  preparation,  is  also  very  laraely  used  in 

anmL^yeT'  
"'""^^       '"^^  P^aration^rfom: 

.^^S^'^P.f arsenic  are  prescribed  for  the  cure  of  ague and  intermittent  disorders,  and  of  obstinate  diseases  of  the  skin 
W«n      iT''-''  subdivided  by  mixture  with  calomel  or  othe  • suitable  vehicle,  is  apphed  externally  in  lupus  and  cancer Arsenious  acid  enters  into  two  preparations  in  the  British 
ihaimacopoeia,  the  liquor  arsenicalis,  or  Fowler's  solution  (1  per cent.,  or  over  gr.  iv.  in  fi.  Bj),  and  the  liquor  arsenici  hydrochloricus (gr.  IV  in  a.  5,-|). 

Arsenic  acid  enters  into  the  ferri  arsenias,  the  sodii  arsenias, and  the  Jiquor  sodu  arseniatis  (gr.  iv  ss.  iu  fl.  5j). 
The  preparations  of  arsenic  most  interesting  in  a  medico-legal 

point  of  view  are,  the  white  oxide  or  arsenious  acid,  the  yellow sulphide  or  orpiment,  the  green  arsenite  of  copper,  or  Scheele's green,  and  the  arsenite  of  potassium  contained  in  Fowler's  solution. 
Ul  these  the  arsenious  acid  is  by  far  the  most  important. 
As  all  our  processes  of  analysis  include  the  production  of  the metal  arsenic  as  a  means  of  identification,  some  account  must  first 

be  given  of  its  most  important  properties. 
The  metal  arsenic  is  stated  to  sublime  at  3-56"  Fahr. ;  but  I 

have  found  that  iu  small  quantities  it  sublimes  at  230°  (G).  The 
sublimation  gives  rise  to  the  odour  of  garlic.  When  the  process 
IS  conducted  m  close  vessels,  in  an  atmosphere  of  carbonic  acid,  it 
settles  on  cooler  surfaces  unchanged;  but  when  heated  in  the  air, 
it  IS  deposited  as  white  oxide  (arsenious  acid),  or  as  a  mixture  of 
the  acid  with  the  metal.  In  common  with  antimonj^,  it  combines 
with  nascent  hydrogen  (arseniuretted  hydrogen).  This  gas,  when 
burned,  gives  up  the  pure  metal  to  cooler  surfaces  ;  and  it  shares 
with  several  other  metals  the  property  of  being  reduced  and  de- 

posited on  copper  boiled  in  an  acid  liquor  containing  any  of  its 
preparations. 

Eosooe,  iu  a  paper  read  to  the  Manchester  PLilosopLical  Society, 
Oct.  30,  1860,  brought  forward  conclusive  evidence  iu  support  of  this  state- 

ment, and  well-authenticated  iustauce.s  in  which  the  poison  was  swallowed  in 
doses  of  4 J  and  5i  grains;  and  Maclagau  has  more  ncently  placed  the 
fact  bej-oud  the  reach  of  doubt.  See  his  interesting  ,Tnd  instructive  paper  in 
the  '  Edinburgh  Medical  Jouraal,'  vol.  x.  p.  200  ;  and  letter  from  Dr.  Kuapp 
bearing  witness  to  the  swallowing  of  7i  grains  of  arsenious  acid,  at  p.  OCO. 
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\11  these  properties  of  metallic  arsenic  are  displ
ayed  in  ope  a- 

tious  on  the  small  scale  with  the  spirit-lamp  
and  reduction-tnbe. 

The  vapour  of  the  metal  has  the  garlic  odour :  it  is  deposited  as 

arseniouG  acid,  when  the  tube  contains  atmospheric  ai
r ;  and  as 

pure  metal  when  it  is  filled  with  carbonic  acid  gas  :  it 
 torms  a 

shining  metallic  crust,  or  stain,  on  white  porcelain
  when  the 

burning  net  of  arseniuretted  hydrogen  is  directed  upon  it  t
rom 

Marsh's  apparatus ;  it  leaves  a  similar  stain  in  the  tube  through 

which  the  gas  is  being  transmitted  when  it  is  heated  by 

the  spirit-lamp;  and  it  gives  a  metallic  coating  to_ copper       °-  • 
foil  boiled  in  liquids  acidulated  with  hydrochloric  acid, 

as  in  Eeinsch's  process.   The  vapour  of  the  pure  unmixed  ^ 

metal  is  deposited  on  cool  surfaces  as  minute  globules,  @;®' 

which  shine  by  reflected  light  like  those  of  mercury  » 

(licr.  58) ;  but  when  there  is  enough  air  present  to 

oxTdize  part  of  the  vapour,  the  globules  of  metal  are  blended  with 

the  white  powder  or  brilliant  crystals  of  arsenious  acid.* 

ARSENIOTTS  ACID. 

(Oxide  of  Arsenic,  Sesquioxide  of  Arsenic,  White  Oxide  of 
Arsenic,  White  Arsenic,  Arsenicf) 

Arsenious  acid  forms  a  good  illustration  of  the  benefits  conferred 

by  judicious  legislation :  for  whereas  in  the  years  1837-o8  it 
caused  185  deaths  (being  as  many  as  those  attributed  to  all  the 

preparations  of  opium,  and  many  more"^than  those  caused  by all  other  poisons),  since  the  Act  of  1851  (14  Yict.  cap.  xiii.), 
which  restricted  the  sale  of  arsenic,  and  prescribed  its  admixture 
with  soot  or  indigo  if  sold  in  small  quantities,  poisoning  by  arse- 

nious acid  has  become  less  frequent,  both  absolutely  and  relatively 
to  other  poisons.  Prior  to  this  wholesome  act  of  legislation, 
arsenious  acid  caused  34  in  100  of  all  the  deaths  by  poison  ;  soon 
after  it,  the  proportion  fell  to  1  in  10.  In  Prance,  arsenious  acid 
takes  higher  rank  as  a  poison. 

This  common  use  of  arsenious  acid  as  a  poison  will  excite  no 
surprise;  for  it  is  as  white  as  flour,  is  tasteless,  or  nearly  so,  may 
be  mixed  with  articles  of  food  without  undergoing  or  causing  any 
change,  is  very  cheap,  and,  as  already  stated,  is  largely  used,  for  a 
great  variety  of  purposes. 

Arsenious  acid  is  found  in  commerce  as  a  cake,  and  as  a  white 
powder.  The  cake,  when  first  sublimed,  is  nearly  transparent, 
but  in  time  becoming  opaque  in  layers,  resembles  a  white  enamel 
with  thin  transparent  stritc.  The  poison,  in  both  these  forms,  has 
well-marked  physical  and  chemical  properties. 
Properties.— 1.  Sparingly  soluble  in  water,  hot  or  cold.  2.  The 

»  Kcfer  to  a  paper  by  Dr.  Guy,  '  Ou  the  Productioii  aud  Identiflcatiou  of 
(crystals  of  ArsGmous  Acid  aud  Crusts  of  Metallic  Arsenic,'  in  J)r  Boale's  ' '  Arcliivrs  of  Medicine,'  No.  ill,  18.58. 
t  I"  some  country  places  it  is  known  as  "Mercury!  " 
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4  The  L,  Ponl  l        °'  ^  ̂^"-y  f^i'^^^  «^^eet  taste  * 

wvstals^^  T.       1  ?i'  evaporated,  deposits  octahedral 

is  deDodtil'  Ll^f^  ammonia  and  hydrochloric  acid,  and 
soluWe  t  ppv^  solutions  also  as  octahedra.    It  is  also 
formin,,^  M  potassium.    6.  Combines  with  alkalies, 101  mmg  soluble  arsenites. 

to^n°i^I^!!^^^'~^''  ounce  of  cold  water  dissolves  from  half  a  grain 
tain/nn  n'  T  "'^  Water  pourcd  on  the  poison  re- 

ma  ft  T"  r        P"^*^"^'  ̂ ^^l^*^  When  organic majter  IS  present,  the  poison  is  less  soluble  (Taylor). i  ests.-We  may  have  to  identify  the  poison— 1.  In  substance. 

1.  Arsenious  Acid  in  Substance. 

«.  Heated  by  the  spirit-lamp  on  platinum  foil,  it  sublimes  uu- 
clianged  as  a  white  vapour,  b.  Heated  in  a  reduction-tube,  it  is 
deposited  as  an  amorphous  powder,  or  in  octahedral  crystals, r.  iVloistened  by  hquor  potassas  it  does  not  change  colour,  cl.  When 
moistened  by  sulphide  of  ammonium,  there  is  no  immediate  change, lJut  when  the  excess  of  ammonia  evaporates,  is  dissipated  by  heat, or  neutrahzed  by  acetic  acid,  a  canary-coloured  sulphide  of  arsenic 
remains,  e.  When  arsenious  acid  mixed  with  charcoal  is  dropped into  a  reduction-tube  and  heated,  the  metal  is  reduced  and  vola- 
tihzed,  and  deposited  on  the  cooler  part  of  the  tube  as  a  shinino- 
metaihc  crust.   /.  The  sublimed  metal  has  the  garlic  odour.  ° The  two  tests  of  sublimation  and  reduction  must  be  more  exactly 
described,  and  their  results  minutely  examined. 
Sublimation.— It  has  just  been  stated  that  arsenious  acid 

dropped  into  a  reduction-tube  and  heated  by  the  flame  of  a  spirit- 
lamp,  yields  a  white  vapour,  which  deposits  on  the  cooler  part  of 
the  tube  an  amorphous  powder,  or  octahedral  crystals.  But  as  the 
crystals  are  characteristic  of  the  poison,  not  the  white  amorphous 
deposit,  it  should  be  understood  that  in  order  to  get  these  crystals, 
the  white  vapour  must  be  received  on  a  heated  surface ;  on  a  cool 
surface  it  is  deposited  as  an  amorphous  powder. 

The  process  of  sublimation  is  performed  in  a  reduction-tube  of 
about  the  size  and  length  shown  in  fig.  59.  After  drying  the  tube 
by  passing  it  repeatedly  through  the  flame  of  the  spirit-lamp,  the 
arsenious  acid,  placed  in  a  short  tube  of  smaller  size,  is  dropped  in, 
and  the  flame  applied,  so  as  to  envelop  the  lower  third  of  the  tube. 
By  the  time  that  the  inner  tube  is  so  heated,  as  to  sublime  its 

«  A  lad  took  from  the  moiitli  of  a  bottle  as  iiuich  arsenious  acid  as  would 
cover  a  sixpence,  and  told  me  that  it  tasted  like  flour  (G.).  Otto  Tachonius 
say.s,  "  that  after  many  sublimations  of  arsenic,  on  opening  the  vessel,  he 
sucked  in  so  grateful  and  sweet  a  vapour,  that  he  greatly  admired  it,,liaving: 
never  experienced  the  like  before," 
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Fig.  59. 

contents,  the  temperature  of  the  outer  tube  will  be  favoura
ble  to 

the  deposit  of  distinct  crystals.  . 

The  subliming  temperature  of  arsemous  acid  is  variously  statea 

at  370°  to  400°  Fahr.,  but  I  have  ascer- 
tained, by  placing  fragments  of  the  acid 

in  small  reduction-tubes  in  a  sand-bath 
Avith  the  thermometer,  that  the  real 

subliming  point  is  at  or  about  280° Fahr.  (G.). 

The  crystals  of  arsenious  acid  obtained 

by  sublimation  also  result  from  the  oxi- dation of  the  metal  arsenic  during  the 

processes  yet  to  be  described;  and  as 
these  crystals  supply  a  very  important 
means  of  identiiication,  their  shape  and 
characteristic  properties  should  be  well 
understood. 

The  Crystals  of  Arsenious  Acid 
are  remarkable  for  brilliancy  and  per- 

manence. They  are  almost  always  dis- 
tinct and  separate,  except  when  superim- 

posed ;  occasionally  they  are  grouped  in 
rings;  but  they  rarely  form  compound 
crystals  of  any  definite  shape.  The  crystals  resembling  those  of 
alum  depicted  in  fig.  60  are  extremely  uncommon.  They  were 
obtained  by  sublimation  in  a  small  tube  ;  and 
were  probably  first  dissolved  in  the  moisture  of 
the  tube,  and  then  deposited  afresh. 

The  prevailing  form  of  crystal  is  the  regular 
octahedron.  The  rhombic  dodecahedron,  rect- 

angular prism,  and  plates  of  various  shape 
and  thickness,  are  less  common  forms. 

Sometimes  (probably  from  insufiicient  heat) 
all  the  crystals  assume  irregu^lar  and  confused 
forms,  and  some  few  specimens  consist  almost 
wholly  of  the  deep  triangular  plates  which  have  been  mistaken  for 
tetrahedra  (a  form  that  never  occurs). 

Some  of  the  many  forms  which  the  crystals 
of  arsenious  acid  assume  are  shown  in  fig.  61 
as  well  as  in  figs.  6-5  and  66  where  they  are  mixed 
with  scattered  globules  of  metallic  arsenic ;  also 
in  the  mixed  crust  of  arsenious  acid  and  metallic 
arsenic,  as  seen  by  reflected  light  in  fig.  64. 
Reduction. — Arsenious  acid,  well  mixed 

with  about  four  times  its  bulk  of  finely  pow- 
dered recently  ignited  charcoal,  is  introduced 

into  the  tube,  fig.  62  at  a.  The  tube  being  held 
at  an  angle,  and  the  flame  of  the  spirit-lamp  steadily  applied  at  «, 
the  metal  rises  in  vapour,  with  the  odour  of  garlic,  and  is  deposited 
from  a  quarter  to  half  an  inch  above  the  mixture,  as  a  dark  brown 

FiR.  60. 

Fia-.  CI. 
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or  black  ring,  b.  As  the  vapour  quickly  attracts  oxygen  from  the air,  it  is  readily  oxidized  ;  so  that  the  ring  is  always  a  mixture,  iu variable  proportions,  of  metallic  arsenic  and 
arsenious  acid  ;  the  metal  chiefly  at  the  lower 
part  of  the  ring  looking  like  a  mirror;  the 
middle  portion  containiug  a  large  admixture  of 
arsenious  acid  :  and  the  upper  part  consisting 
f^^ost  wholly  of  it.  By  cautiously  applying the  flame  of  the  lamp  to  the  lower  part  of  the 
ring,  it  may  be  condensed,  and  made  more 
distinctly  metallic;  and  by  driving  the  crust 
repeatedly  up  and  down  the  tube,  it  may  be 
wholly  converted  into  crystals  of  arsenious acid. 

When  this  reduction  is  performed  with  proper 
precautions  (using  a  tube  of  green  or  German 
glass*),  taking  care  that  the  mixture  of  ar- 

senious acid  and  charcoal,  and  the  tube  itself, 
are  free  from  moisture,  so  that  the  mixture 
may  not  be  driven  up  into  the  tube ;  takin  g  equal 
care  to  introduce  it  so  as  not  to  soil  the  tube; 

very  satisfactory  results  are  obtained.  The  mixed  crusts  cannot  be 
mistaken  for  globules  of  mercury  ;  uor  for  the  crusts  obtained  by the  same  process  from  tlie  white  hydrated  oxide  of  cadmium,  as  the 
anhydrous  oxide  of  cadmium  blended  with  the  crust  has  a  brown, green,  or  yellow  colour. 

But  as  it  might  be  alleged  that  the  crust  thus  obtained  does  not 
present  such  distinct  characters  as  to  justify  us  in  affirming  that  it 
is  due  to  arsenic  and  to  nothing  else,  we  proceed  to  obtain  crystals of  arsenious  acid  in  one  of  two  ways.  The 

sealed  end  of  the  tube  containing  the  residue 
of  the  charcoal  is  drawn  off,  and  the  me- 

tallic crust  driven  up  and  down  the  tube 
till  it  is  wholly  changed  into  crystals  of  the 
oxide,  or  the  sealed  end  of  the  tube,  with 
the  part  free  from  deposit,  is  filed  off,  and 
the  part  containing  the  crust,  being  folded 
in  stout  paper,  is  broken  into  fragments, 
which  are  introduced  into  a  second  reduc- 

tion-tube, and  the  crust  converted  into 
arsenious  acid  by  heat. 

But  this  mode  of  procuring  a  crust  of  metallic  arsenic  from 
arsenious  acid  and  charcoal,  and  crystals  of  arsenious  acid  from  the 
crust  itself,  is  open  to  two  classes  of  objections.   The  method  itself 
is  wanting  in  delicacy,  and  encumbered  by  iDrecautions ;  and  the 
results  present  themselves  in  a  form  very  unfavourable  for  exami- 

Fig.  oy. 

*  This  is  to  guard  against  the  possibiHty  of  the  k^ad  which  outers  iuto 
the  compositiou  of  the  more  fusible  Euglish  glass  beiug  reduced  iu  tlie  glasu itself. 
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nation  by  the  lens  and  microscope,  especially  when  we  are  
dealing 

with  very  small  quantities  of  the  metal  or  its  oxide,  These
  object- 

tions  are  obviated  by  the  use  of  the  simple  apparatus  shown  in 
fig.  63.  f.    ,  1         1  •  + 

The  mixture  of  arsenious  acid  and  charcoal  is  first  dropped  into 

the  clean  and  dry  specimen-tube  (a) ;  supported  in  a  circular 

hole  in  a  porcelain  or  metal  holder  (/;) ;  the  disk  of  glass  [c),  hrst 

dried  in  the  flame  of  the  spirit-lamp,  is  placed  over  the  mouth  of 

the  tube ;  and  the  point  of  the  flame  is  then  steadily  applied  to 

the  bottom  of  the  tube.  The  vapours  of  the  metal  when  first 

disengaged  combine  with  the  oxygen  of  the  air  contained  in  the 

tube,°aDd  arsenious  acid  is  re-formed,  and  deposited  on  the  under- 
snrface  of  the  glass  disk,  as  an  amorphous  powder,  or  in  glittering 

crystals,  according  to  the  temperature.  The  after-deposit  may 
consist  of  globules  of  the  metal. 

The  crust  in  this  case,  then,  as  in  the  usual  process  of  reduction. 

Fig.  f.5. 

is  a  mixture  of  metallic  arsenic  and  arsenious  acid,  and  wlien 
examined  by  the  lens,  or  microscope,  by  reflected  light  has  tlie 
appearance  shown  in  fig.  64,  where  the  sparkling  triangular 
ihcettes  of  the  octahedral  crystals  of  arsenious  acid  are  shown  pro- 

Fig.  ()G.  Fig.  67, 

jecting  through  a  layer  of  metal.  A  third  form  assumed  by  some 
of  the  thinner  crusts,  and  by  the  circumference  of  the  thicker 
ones,  consists  of  crystals  of  arsenious  acid  interspersed  with 
distinct  globules  of  metallic  arsenic,  as  in  figs.  65  and  66.  The 
thinnest  crusts  of  all  are  iridescent,  and  may  be  resolved,  under 
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obtained  by  covering  the  mixture  of  arsenioiis  acid  and  charcoal 
with  a  layer  of  bicarbonate  of  sodium,  so  as  to  fill  the  tube  with  an 
atmosphere  of  carbonic  acid  gas.    See  also  fig.  68,  p.  39.3. 
The  appearances  shown  in  figures  64,  65,  and  66,  prove  con- 

clusively the  presence  of  arsenic.  Those  presented  by  the  un- 
mixed metal  in  fig.  67  are  less  conclusive,  as  the  globules  are 

sometimes  not  to  be  distinguished  from  those  of  mercury.  Hence 
it  may  be  necessary  in  the  case  of  the  purer  crusts  of  arsenic,  and 
expedient  in  other  cases,  to  confirm  the  evidence  afforded  by  the 
inicroscopic  characters  of  the  metallic  or  mixed  crust,  by  convert- 

ing the  metal  into  arsenious  acid.  "With  this  view  cut  the  glass bearing  the  crust  into  narrow  slips  with  a  writing  diamond,  drop 
them  into  a  specimen-tube  (fig.  63),  and  treat  them  in  the  manner 
just  described.  The  glass  disk  will  be  covered  with  glittering 
crystals,  or  with  a  mist  which  can  be  resolved,  under  the  higher 
powers  of  the  microscope,  into  groups  of  octahedra. 

It  may  be  well  to  state  that  the  metals  cadmium,  selenium,  and 
tellurium  are  also  sublimed  by  the  heat  of  a  spirit-lamp;  that 
selenium  is  deposited  as  globules,  and  tellurium  sometimes  con- 

verted into  crystals  oi  telluric  acid.  But  crusts  of  selenium  have 
the  colour  of  port  wine,  the  crystals  of  telluric  acid  are  needles, 
and  the  metallic  crusts  of  cadmium  and  tellurium  are  not 

globular. 
There  is  still  one  method  of  procedure  specially  applicable  to 

minnte  quantities  of  arsenious  acid.  If,  on  evaporating  on  a 
IDorcelain  slab  a  drop  of  liquid  supposed  to  hold  arsenious  acid  in 
solution,  a  white  amorphous,  or  obscure  crystalline  stain  is  left,  we 
may  test  it  in  one  of  two  ways. 

1.  By  the  simple  process  indicated  in  the  accompanying  figure. 
On  heating  the  porcelain  slab  (a),  a  mist  will  settle  on  the  heated 

difficulty,  and  even  5f,'oij  grain  be  found  to  yield  characteristic results. 

2.  Take  a  fragment  of  microscopic  glass,  and  mark  it  with  a 
writing  diamond,  so  that  when  broken  it  may  yield  narrow  slips. 
Place  a  drop  of  the  solution  on  the  glass,  let  it  dry,  and  then 
break  the  glass.  Draw  out  a  small  tube  of  green  glass  ad  into 
the  form  shown  in  fig.  69 ;  dry  the  tube  by  passing  it  repeatedly 
through  the  flame  of  the  spirit-lamp  ;  introduce  the  slips  of  glass 
into  the  open  end  of  the  tube  at  h  ;  seal  the  tube  at  a,  and  shake 

the  slips  down  to  the  sealed  end.    Place  the  tube  in  a  good  side- 

Fig.  G8. 
superimposed  disk  of  glass  (c) 
resting  on  the  ring  (&),  which, 

when  examined  by  the  micro- 
scope, will  be  found  to  consist 

of  crystals  of  arsenious  acid. 

In  this  way  in^no  grain  arsenious 
acid  may  be  identified  without 



AKSENIUUS  ACriJ  IN  SULUTIUN. 

liglit,  and  after  heating  the  capillary  poi-tion,  apply  the  flames  of 
the  lamp  steadily  at  the  end  a.    When  the  sublimate  shows  itself 

Fisr.  GO. 

□ 

as  at  c,  draw  off  and  seal  the  capillary  tube  at  cl  d,  and  mount  it 
for  the  microscope  as  in  fig.  70,  which  represents  a  card  the  size  of 
the  common  glass  slide,  with  a  central  aperture  enlarged  by  side 
cuts.  The  capillary  tube,  c  d,  rests  on  a  perforated  label  gummed 
to  the  back  of  the  card,  and  is  confined  to  its  place  by  the  slips  of 
gummed  paper  aa.  Write  the  date  and  circumstances  of  the 
reduction  on  the  card.  As  the  sides  of  the  capillary  tube  c  d  are 
very  thin,  they  offer  no  impediment  to  the  examination  of  the 
stain  h  with  the  higher  powers  of  the  microscope,  especially  if  we 
employ  a  flattened  glass  tube  instead  of  the  usual  round  tube. 

Fig.  70. 

The  stain  will  be  found  to  consist  of  crystals  of  arsenious  acid.  Tha 
method  is  as  delicate  as  that  first  described. 

These  two  methods  of  procedure  are  equally  applicable  to  the 
reduction  of  the  metal :  the  first  to  the  stain  of  metallic  arsenic 
obtained  by  Marsh's  method  on  the  slab  of  white  porcelain ;  the second  to  the  mixture  of  arsenious  acid  and  charcoal.  By  the  first 
method  the  stain  will  be  sublimed  and  deposited  as  arsenious  acid : 
Dy  the  second  a  mixed  crust  will  be  obtained  consisting  of  metallic globules  blended  with  crystals  of  arsenious  acid. 

2.  Arsenious  Acid  in  Solution. 

There  are  several  tests  for  arsenious  acid  in  solution :— Three 
applied  as  liquid,  and  known  as  liquid  tests  ;  one  as  gas,  distin- 

guished as  the  gaseous  test ;  a  fifth  is  the  well-known  Marsh's 
1   Lt     ̂   ̂ ^^^^  equally  well-known  test  of  Beinsoh 
I.  The  liquid  tests.— These  are  three  in  number —the 

ammonio-iiitrate  of  (silver,  the  ammonio-sulphate  of  copper,  and 
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sulphuretted  hydrogen  water,  a.  Ammonio-nitrate  of  silver* 
This  th  rows  down,  a  rich  yellow  arsenite  of  silver,  which  on  ex- 
posure  to  light,  changes  to  dingy  brown,  h.  Araraonio-sulphato 
of  copperf  causes  a  precipitate  of  the  bright  green  arsenite  of 
copper  (Scheele's  green),  c.  Sulphuretted  hydrogen  water  throws down  the  yellow  sulphide  of  arsenic.  The  sulphide  of  ammonium 
produces  no  immediate  effect,  but  after  a  long  interval,  or  on 
the  addition  of  a  few  drops  of  acetic  acid,  causes  the  same 
precipitate. 

These  tests  are  supposed  to  be  applied  in  succession  to  a  clear 
colourless  liquid  believed  to  contain  arsenious  acid,  and  so  applied, are  free  from  objection  ;  but  it  should  be  understood  that  a  solu- 

tion of  phosphoric  acid  yields  with  ammonio-nitrate  of  silver  a 
yellow  precipitate,  as  an  alkaline  phosphate  does  with  the  nitrate ; 
and  that  a  decoction  of  onions  gives  with  the  copper  solution  a 
green  precipitate.  As  these  liquids  are  only  used  as  trial  tests,  or 
to  prove  that  a  white  powder  or  colourless  crystals  obtained  from 
the  oxidation  of  a  ring  of  metal  really  consist  of  arsenious  acid, 
these  facts  do  not  constitute  a  valid  objection. 
Gaseous  test.— This  test,  too,  is  supposed  to  be  applied  to  a 

clear  colourless  liquid.  Having  ascertained  that  it  has  no  decided 
acid  or  alkaline  reaction,  we  slightly  acidulate  with  acetic  acid, 
and  transmit  sulphuretted  hydrogen  gas.  If  the  Hquid  contains 
arsenious  acid,  it  soon  assumes  a  rich  golden  yellow  tint.  If  the 
quantity  of  the  poison  is  considerable,  a  precipitate  of  the  same 
colour  is  formed  ;  but,  if  small,  it  is  not  thrown  down  till  the 
excess  of  gas  has  been  expelled  by  heat,  and  the  liquid  has  been 
left  at  rest  for  several  hours.  The  only  other  substances  which 
yield  a  yellow  precipitate  are  the  peroxides  of  tin  and  cadmium, 
both  of  rare  occurrence,  and  easily  distinguished.  The  sulphide 
of  antimony  is  orange-coloured.  The  presumption,  therefore,  is 
strong  in  favour  of  arsenic,  and  may  be  converted  into  certainty 
by  collecting  and  testing  the  precipitate,  or  by  ajDplying  the  am- 

monio-nitrate of  silver  and  the  ammonio-sulphate  of  cop2Der  to 
other  portions  of  the  same  liquid. 

The  precipitated  sulphide  having  been  allowed  to  subside,  is  to 
be  collected,  washed,  and  dried,  and  submitted  to  a  process  of  re- 

duction diiiering  from  that  for  arsenious  acid  in  the  substitution 
for  charcoal  of  a  flux  containing  an  alkali.  That  usually  emplo^^ed 
is  the  black  flux  formed  by  incinerating  a  mixture  of  one  part  of 
nitrate  of  potassium  with  two  of  the  bitartrate.  But  incinerated 
acetate  of  sodium,  or  a  mixture  of  one  part  of  cyanide  of  potassium 
with  three  of  carbonate  of  sodium,  previously  well  dried,  is  to  be 
preferred,  and  used  in  the  proportion  of  one  of  the  sulphide  to 
twelve  of  the  flux.    The  metallic  crust  obtained  by  this  process  of 

*  Formed  hy  adding  liquor  ammoniai  to  a  stroug  solution  of  uitrato  of 
silver,  till  tlie  brown  oxide  of  silver  at  first  thrown  do^vn  is  nearly  redis- 
solvod. 

*  Fonned  by  adding  liqiior  ammouin?  to  a  solution  of  tlie  sulphate  of  copper 
till  the  bluish-white  hydrated  oxide  of  copper  is  nearly  redissolved. 
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reduction  is  a  nilxture  of  metallic  arsenic,  arsenious  acid,  aud 

uudecomposod  sulphide. 
lu  dealing  with  minute  quantities  of  the  sulphide,  the  capillary 

tube  (fig.  69,  p.  o99)  should  be  employed,  followed,  if  the  quantity 
be  sufficient,  by  the  method  described  at  p.  398  (fig.  68). 

The  sulphides  of  cadmium  and  tin  are  thrown  down  immediately 

by  sulphide  of  ammonium,  but  the  sulphide  of  arsenic  not  till  the 
ammonia  has  been  dissipated,  or  neutralized  by  an  acid.  The 
sulphide  of  arsenic  is  very  soluble  in  ammonia,  those  of  cadmium 
and  tin  insoluble.  The  sulphide  of  arsenic  yields  a  distinct 
metallic  sublimate,  while  the  sulphide  of  tin  yields  none,  and  the 
sulphide  of  cadmium  gives  the  sublimate  described  at  p.  398. 
When  the  precipitated  sulphide  is  not  pure  in  colour  or  free 

from  organic  matter,  it  should  be  dissolved  in  ammonia,  and  again 
thrown  down  by  hydrochloric  acid. 

The  gaseous  test,  followed  by  the  reduction  of  the  metal  from 
the  sulphide,  gives  certain  evidence  of  arsenic.  It  is  unnecessary, 
though  for  medico-legal  purposes  desirable,  to  convert  the  sublimed 
metal  into  ciystals  of  arsenious  acid. 

Arseniuretted  hydrogen  may  be  developed  from  a  mixture  con- 
taining arsenic  by  diluting  with  water  and  adding  a  little  sodium 

amalgam.  Its  presence  is  indicated  by  the  blackening  of  moistened 
silver  nitrate  paper. 

Marsh's  test. — This  test  was  proposed  by  Mr.  Marsh,  of 
Woolwich,  about  the  year  183-5.  He  employed  two  forms  of 
apparatus  :  the  one  (fig.  71)  consisted  of  a  tube  bent  in  the  shape 
of  the  letter  J,  the  long  leg  being 
twice  the  length  of  the  shorter  one, 
and  open,  and  the  latter  furnished 
with  a  stop-cock  terminated  by  a 
nozzle  with  a  minute  bore.  Hydro- 

gen was  generated  in  this  apjja- 
ratus  by  pure  zinc  and  dilute 
sulphuric  acid,  to  which  a  portion 
of  the  liquid  containing  arsenic 
was  added.  When  the  arseni- 

uretted hydrogen  had  filled  the 
smaller  leg  of  the  tube,  the  stop- 

cock was  opened  and  the  jet  of 
gas  inflamed.  On  holding  over 
the  flame  a  piece  of  glass  or  por- 

celain, a  distinct  metallic  ring  was 
deposited  upon  it.  For  larger  quantities  of  liquid  Mr.  Marsli 
used  the  apparatus  depicted  in  fig.  I'L*  Many  alterations  and 
modifications  of  Marsh's  apparatus  have  been  since  suggested,  of which  fig.  73  represents  by  far  the  most  convenient  form.  It  con- 

sists of  a  wide-mouthed  bottle  with  a  closely  fitting  cork,  pierced 

Mg;.  72. 

'•'  Fur  an  account  of  tlio  apparatus  employed  by  Mr.  : obtaiiioil,  roff^r  to  tlio  ' 'rriuisactioiis  of  llif  Sooiotv  of  Av 

Mar.sli,  ami  tlie  results 

is,'  vo],  li.  1><3.")-1!, 
U  D 
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lor  two  tubes,  of  which  the  cue,  furnished  with  a  funnel,  dins 
beneath  the  hquid ;  the  other,  bent  nearly  at  right  angles,  but sloping  slightly  towards  the  bottle,  descends  a  short  distance  into 
the  vessel.  This  tube  is  furnished  with  a  cork  for  the  reception  of 
a  detached  horizontal  tube  of  glass  free  from  lead,  and  drawn  out 
into  a  point  with  a  small  aperture. 

In  this  apparatus  hydrogen  is  generated  by  pure  zinc  and  dilute 
sulphuric  acid,  and  the  action  is  continued  till  the  atmospheric 
air  is  completely  expelled,  and  all  risk  of  an  explosion  avoided. 
The  Hame  of  a  spirit-lamp  is  then  steadily  applied  for  ton  or 
hfteen  minutes  to  the  horizontal  tube.    If  there  is  no  deposit  we 

Fif?.  73. 

conclude  that  the  zinc  and  sulphuric  acid  do  not  themselves 
contain  arsenic.  Having  ascertained  this,  we  pour  into  the  fun- 

nelled tube  part  of  the  liquid  supposed  to  contain  arsenious  acid, 

and  immediately  reapplj'  the  spirit-lamp  to  the  horizontal  tube. 
If  the  liquid  contain  arsenious  acid,  a  metallic  deposit  takes  place 
in  the  tube  half  an  inch  or  more  from  the  part  to  which  the  flame 

is  applied.  The  horizontal  tube  should  be  five  or  six  inches  long, 
so  that  we  may  obtain  two  such  crusts  at  least.  Having  procured 

these,  we  light  the  hydrogen  as  it  issues  from  the  end  of  the  tube, 
and  obtain  one  or  two  deposits  on  slips  of  porcelain  and  others  on 

disks  of  crown  glass.  A  very  minute  quantity  of  arsenic  suffices 

for  both  these  purposes.  We  may  then  continue  to  apply  the 

flame  of  the  lamp  to  the  horizontal  tube  till  the  absence  of  stain 

from  a  fragment  of  glass  held  before  the  jet  proves  that  the 

metal  is  exhausted.  The  gas  may  be  led  into  a  solution  of 

nitrate  of  silver ;  metallic  silver  is  thrown  down,  and  arsenious 

acid,  with  excess  of  nitrate  of  silver,  remains  in  solution.  On  the 

addition  of  ammonia  the  lemon  yellow  arsenite  of  silver  is  pro- 

The  evidence  afforded  by  the  stains  may  be  confirmed  by  bending 

the  horizontal  tube  at  right  angles  and  holding  a  wide  test-tube 

over  the  flame  (fig.  73).  The  tube  will  be  coated  with  arsenious 

acid  resulting  from  the  oxidation  of  the  metal,  and  to  its  contents, 
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dissolved  in  a  small  quantity  of  distilled  water,  we  may  apply  the 
liquid  tests. 
The  round  stains  on  the  surface  of  porcelain  may  consist 

either  of  arsenic  or  antimony,  and  have  the  following  distinctive 

properties : — 
ft.  The  arsenical  stain  has  every  variety  of  metallic  lustre,  from 

that  of  copper  to  that  of  steel,  but  it  never  wears  the  sopty 
appearance  proper  to  most  crusts  of  antimony,  h.  The  arsenical 
stain  is  much  more  readily  dissipated  by  the  heat  of  the  spirit- 
lamp,  and  gives  out  the  garlic  odour.*  c.  The  two  stains  are 
characteristically  aifected  by  several  liquid  and  gaseous  reagents, 
from  which  we  select  three :  the  first  two  as  tests  by  simple 
solution,  the  last  as  a  teit  by  solution  followed  by  a  characteristic 
coloured  residue.f 

1.  The  arsenical  stain  is  rapidly  dissolved  by  a  solution  of  the 
chloride  of  lime  (bleaching  liquid),  which  does  not  aSect  the  anti- 
monial  stain.  2.  The  antimonial  stain  is  less  speedily,  but  at 
length  completely,  dissolved  by  a  solution  of  the  protochloride  of 
tin,  which  does  not  dissolve  the  arsenical  stain.  3.  The  antimonial 

stain  is  rapidly  dissolved  by  the  sulphide  of  ammonium  ;  the 
arsenical  stain  slowly  and  imperfectly.  The  solution  of  the  anti- 

monial stain,  when  dry,  leaves  an  orange-coloured  spot  of  sulphide 
of  antimony,  while  the  imperfectly  dissolved  arsenical  stain  presents 
a  light  lemon-yellow  spot  of  sulphide  of  arsenic  mixed  with  portions 
of  undissolved  metal. 

Should  the  stain  contain  both  antimony  and  arsenic,  the  chloride 
of  lime  will  dissolve  out  the  arsenic,  and  leave  the  antimony.  So, 
on  the  other  hand,  the  protochloride  of  tin  will  dissolve  the  anti- 

mony, and  leave  the  arsenic. 
The  arsenical  stain,  as  it  usually  contains  some  arsenious  acid, 

may  be  tested  directly  by  the  ammonio-nitrate  of  silver  in  the 
following  simiDle  way :— Add  to  the  stain  a  drop  of  nitrate  of  silver 
solution,  with  a  glass  rod  (slightly  stirring),  and  then  blow  the 
vapour  of  ammonia  upon  it.  The  lemon-yellow  arsenite  of  silver 
will  be  immediately  formed. 

The  larger  and  thicker  stains  of  arsenic  may  also  be  readily  ideu- 
tified.  Globules  of  metallic  arsenic  may  be  seen  by  the  higher 
powers  of  the  microscope  in  the  stain  ;  or  the  stain  itself  may  be 
transferred  from  the  slab  of  porcelain  to  a  glass  disk  by  the  method 
described  at  p.  398,  and  illustrated  in  fig.  68.  The  glass  disk 
will  be  found  covered  with  octahedral  crystals ;  or,  if  the  cell  is 
shallow,  with  globules  of  the  metal,  or  the  two  combined. 

=  This  test  iiiiiy  be  iipplied  as  follows  :— Procure  a  staiidard  crust  of  arsenic ami  oue  of  autimouy  ou  the  euds  of  an  oblong  porcelain  slab,  tlieu  a  stain  at 
liitUer  oud  of  the  shib  from  the  liquid  nuder  examination,  .-^iply  the  ttame  of 
the  spu-it  lump  steadily  to  the  centre  of  the  porcelain.  The  stains,  if  arsenical will  soon  contract  under  the  heat,  and  ultimately  disappear,  before  the  antimouv stam  shows  any  signs  of  being  affected. 

t  The  Jirst  of  these  tests  was  suggested  by  Bisclioff,  the  gecoud  by  Dr.  Guy 
thSS  "'^  ""''^  "  fo™"- edition  of 

JJ  D  2 
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ma^-Kll  rVff  ̂^^<^™o°y  aud  arsenic  iu  tte  tube  also  present  re- 
S  whiS  %t  r'^f'-  ̂ \^^^^^ony  is  deposited  close  tl  the  po  ut 
t  7 n       °  fPP^'^'\?^^^^  on  both  sides  of  the  flam?  A ^''x'^'''°''*^°™^<ii«tancefromit  (B,  fi<T  75)  When 
heated  the  antimony  volatilises  very  slowly,  the'  a^enic 'quSy  : 

li. 

the  arsenic  has  often  a  nut-brown  or  copper  colour,  the  antimonv the  ustre  of  tin.  Of  these  properties  the  first  and  second  are 
highly  characteristic;  but  the  colour  oE  the  crusts  is  less  constant ; 
tor  though  antimony  rarely  presents  the  copper  colour  of  arsenic, 
nor  arsenic  the  tin-hke  lustre  that  belongs  to  mo.st  crusts  of  anti- 

mony, the  two  crusts  may  resemble  each  other  in  colour,  thoucrh  not 
in  shape  or  position.  The  efi'ect  of  heat  is  decisive  ;  for  whfle  the antimony  crust  moves  slowly  under  the  flame  of  the  spirit-lamp, 
and  undergoes  little  change,  the  arsenic  crust  is  easily  dissipated', and  readily  converted  into  crystals  of  arsenious  acid.  The  crusts 
of  arsenic  and  antimony  may  also  be  distinguished  by  detaching 
the  horizontal  tube,  transmitting  dry  sulphuretted  hydrogen  gas 
through  it,  and  chasing  the  metal,  by  the  flame  of  the  lamp,  in  a 
direction  opposite  to  the  stream  of  gas.  The  autimonial  crust 
changes  its  place  very  _  slowly,  and  gradually  assumes,  but  only  in 
part,  the  characteristic  orange  hue  of  the  sulphide ;  while  the 
arsenic  stain  is  readily  driven  from  point  to  point  as  a  light  lemon- 
yellow  crust  of  sulphide. 

Some  precautions  are  necessary  in  using  Marsh's  teat.  To  guard 
against  explosion,  the  gas  should  be  generated  freely  at  first,  but 
less  briskly  when  adding  the  suspected  liquid ;  for  the  smallest  ad- 

dition of  another  metal  occasions  a  violent  extrication  of  gas.  The 
first  violent  action  having  subsided,  the  jet  should  be  lighted  ;  and 
the  absence  of  arsenic  (in  other  words  the  purity  of  the  zinc  and 
sulphuric  acid)  ascertained  by  rei^eatedly  holding  a  clean  surface  of 
porcelain  to  the  jet,  as  well  as  by  steadily  applying  the  flame  of  the 
spirit-lamp  to  the  horizontal  tube  for  several  minutes.  If  there  is 
no  stain  on  the  porcelain  or  in  the  tube,  the  suspected  liquid  may 
be  added  drop  by  drop,  the  flame  being  kept  all  the  time  steadily 
applied  to  the  horizontal  tube.  A  few  stains  should  also  be  obtained 
on  porcelain  and  on  glass.  If  there  should  hapi^en  to  be  much 
froth,  a  small  quantity  of  spirit  of  wine  may  be  poured  into  the 
funnelled  tube. 

Reinsch's  tast. — Put  the  liquid  containing  arsenic  into  a  test- 
tube,  and  add  about  the  eighth  of  its  bulk  of  pure  hydrochloric 
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acid,  drop  into  the  tube  a  narrow  short  slip  of  clean  copper  foil, 
and  heat  the  liquid  to  the  boiling  point.  If  the  slip  of  copper  is 

speedily  tarnished  by  the  liquid,  other  slips  may  be  introduced  one 
by  cue,  until  the  copper  retains  its  colour.  The  slips  are  then  to  be 
removed,  washed  in  tlistilled  water,  and  dried  at  a  low  temperature. 

The  metal  arsenic  will  be  found  to  form  an  iron-grey  coating,  ad- 
herent if  in  small  quantity,  but  readily  separating  if  more  copious. 

A  single  slip  if  thickly  coated  (or  several  slips  if  merely  stained) 
is  then  to  be  introduced  into  the  capillary  reduction-tube  (fig.  69), 
with  the  precautions  described  at  p.  399.  Minute  crystals  of  arse- 
nious  acid,  readily  identified  under  the  microscope  will  be  found  in 
the  capillary  part  of  the  tube.  If  characteristic  results  are  ob- 

tained by  this  process,  other  slips  may  be  similarly  treated  in  the 
manner  described  at  p.  396,  and  illustrated  in  fig.  63,  or  by  the 
method  figured  and  described  in  fig.  68,  p.  398.  The  crystals  of 
arsenious  acid,  being  on  a  flat  surface,  can  be  readily  examined  by 
the  microscope. 

By  either  of  these  methods  satisfactory  results  should  be  obtained 

with  the  YtSuTi  gi'ain  of  arsenic,  and  in  skilful  and  practised  hands 
with  the  grain. 

Certain  precautions  must  be  taken  in  employing  this  test.  As 
hydrochloric  acid  may  contain  arsenic,  and  as  specimens  of  copper, 
even  many  of  those  thrown  down  by  the  electrotype  process,  also 
contain  it,  the  copper  must  be  first  boiled  in  the  dilute  hydrochloric 
acid.  If  untarnished,  the  acid  may  be  considered  pure  ;  and  if  the 
copper  itself,  v.'hen  boiled  in  the  amd  liquor  supposed  to  contain 
arsenic,  is  not  dissolved,  and  does  not  impart  a  green  colour  to  the 
liquid,  the  copper  may  be  used  with  safety.  It  is  only  when  the 
liquid  which  is  being  tested  dissolves  the  copper,  that  the  impurity 
of  the  metal  can  interfere  with  the  result.  In  order,  however,  to 
guard  against  both  fallacies  and  objections,  a  copper  of  ascertained 
purity  should  be  used. 

The  process  of  sublimation  which  constitutes  the  second  part  of 
the  test  is  necessary,  because  other  metals  as  well  as  arsenic  yield 
metallic  deposits;  solutions  containing  mercury  and  silver  without 
boihug,  and  those  containing  antimony,  bismuth,  tin,  and  lead,  on 
applying  heat.    Alkaline  sulphides  also  tarnish  the  metal. 

These  metallic  deposits  differ  in  appearance,  but  not  so  as  to 
dispense  with  the  use  of  farther  tests. 

Metallic  arsenic  may  also  be  obtained  by  treating  the  material 
containing  it  with  22  per  cent,  hydrochloric  acid ;  mixing  the  solu- 

tion with  a  little  common  salt  and  chloride  of  tin,  and  adding  sul- 
phuric and  then  hydrochloric  acid.  Antimony  is  not  deposited 

from  its  solutions  when  treated  in  this  manner  (Palck). 
Galvanic  test.— Professor  Bloxam  advocates  the  method  of 

electrolysis  as  the  least  objectionable  means  of  generating  arseniu- 
rctted  hydrogen  and  procuring  crusts  of  metallic  arsenic.  Ho 
first  made  use  of  the  simple  modification  of  the  J-tube,  fig.  71 p.  401,  but  afterwards  preferred  an  apparatus  of  the  form  shown 
m  fig.  76,  p.  406,  in  which  w  is  a  two-ounce  bottle,  the  bottom 
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Zffl/^^^^-f^  f.  secured  by 
smallUe  c?,  bent  a  right  anit  U^^^^  ^ 
tube  e,  with  a  drawn-out  reductTo'n  tub.7  i  -^"^  ̂  caoutchouc 

Platinun.  wire  7.  suspending'rX'^A^itLi^^^^  T^.^e  ti^ 
IS  rionnected  with  the  ne- 

gative pole  of  a  galvanic battery.  The  bottle  is 
placed  in  a  glass  n,  a 
little  larger  than  itself, 
and  into  which  the  posi- 

tive plate  i,  attached  to 
the  wire  7i  of  the  battery 
IS  introduced.  The  ap- 
pai-atus  stands  in  a  larger vessel  0  o,  filled  with  cold 
water.  An  ounce  of  dilute 
sulphuric  acid  (1  acid  to  P, 
water)  is  then  poured  into 

,  ,  ,  tl^e  bottle,  the  poles  are connected  with  the  batteiy,  and  hydrogen  gas  is  generated  till ail  tear  of  an  explosion  ceases.  The  shoulder  of  the  reduction-tube 
at  CI  having  been  heated  to  redness  for  fifteen  minutes,  to  ascertain 
the  purity  of  the  acid,  the  liquid  to  be  tested  is  introduced  through the  funnelled  tube  c.  Frothing  is  prevented  by  adding  a  drachm 
of  alcohol.  The  metal  arsenic  is  reduced  in  the  hoiizontal  tube 
at  (/,  as  in  the  modern  form  of  Marsh's  apparatus. 

This  method  supersedes  the  use  of  zinc  in  generating  the  arsen- 
iuretted  hydrogen,  and  thus  excludes  one  possible"  source  of fallacy,  and  it  is  very  delicate.  It  was  successively  applied  in  a 
series  of  experiments  with  quantities  of  arsenious  acid  varymo- 
from  the  yijj  to  the  -j-fyL^  gram,  a  characteristic  arsenical  mirroi" the  alliaceous  odour,  and  a  shining  ring  of  crystals  of  arsenious 
acid  being  obtained  in  each  instance.*  It  may  be  well  to  add,  that 
in  generating  hydrogen  in  the  ordinary  form  of  Marsh's  apparatus, 
zinc  may  be_  replaced  by  magnesium,  which  is  free  from  the  impu- rities sometimes  found  in  zinc. 

3.  Arsenious  Acid  in  Organic  Liquids. 

As  arsenious  acid  is  very  insoluble  in  water,  and  still  more  so  in 
organic  liquids,  the  poison  may  sometimes  be  obtained  in  a  solid 
form  by  diluting  with  distilled  water,  and  allowing  the  powder  to 
subside.    It  may  also  be  found  adhering  to  the  mucous  coat  of  the 

■~'  'On  tlie  .ipplicatiou  of  electroh'sis  to  the  deteotiouof  the  poisonous  metals 
in  mixtures  containing  ovg.iuic  matters.'  ('  Quarterly  Jounial  of  the  Ohemieal 
Society,'  1860.)  For  information  concerning  the  fallacies  that  may  attach  to 
the  processe.s  of  Marsh  and  Eeiusch,  consult  this  valuable  paper  ;  also  one  by 
Wm.  Odling,  M.D.,  on  some  failures  of  Marsh's  process  for  the  detection  of 
arsenic,  and  Dr.  Tajdor's  Tacts  and  Fallacies,'  &c.,  in  'Guy's  ITospifal  Re- 

ports,' 1860.    feee  also  a  paper  by  Dr.  Gamgee,  'Edin.  Med.  Joiu-n.'  1J<64. 
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stomach  from  which  it  may  be  detached.  The  ̂
ol^^f 

HinPd  in  theTe  ways  may  be  treated  in  the 
 manner  described  at  p.394. 

Sihere  r-roUd^rsenio^  acid  in  the  
organic  hquid  he 

Boison  may  still  be  diffused  through  it  or  diss
olved  m  it;  m|yhich 

?a  e  thT  iquid  must  be  rendered  slight
ly  alkahne  by  hquor 

Stassi  and  Jhen  carefully  evaporated  to
  dryness  over  a  watei- 

bath  By  this  means  most  of  the  organic  mat
ter  is  coagulated  so 

that  by  boilino-  the  residue  in  distilled  water,  a 
 liquid  is  obtained 

whth  win  pass  the  filter,  and  may  be  treated  a
s  arsemous  acid  m 

oSn  by^any  of  the  methods  described  at  p.  399. 
 This  mode  of 

procedure  is  to  be  preferred  when  time  is  no  ob
ject,  and  there  is 

?eason  to  believe  that  the  quantity  of  the  poiso
n  is  considerable 

In  other  cases  the  process  presently  to  be  des
cribed  must  be 

employed.  The  solid  matters  that  remam  on  the 
 filter  must  be 

preserved,  so  that  if  we  fail  to  procure  evidence  of  a
rsenic  from  the 

filtered  liquid,  it  may  be  treated  by  the  methods  now  t
o  be  described 

as  applicable  to  the  solids  and  fluids  of  the  body. 

■i:  Arsenious  Acid  in  the  Solids  or  Fluids  of  the  Body. 

As  there  are  cases  of  poisoning  by  arsenic  in  which  the  poison 

is  entirely  expelled  during  life,  s.o  that  no  trace  of  it  can  be  iou
nd 

in  the  stomach  after  death,  it  is  most  important  to  be  able  to 

detect  it  in  the  fluids  or  solids  to  which  it  has  been  conveyed  by 
absorption.  .    ,    ,  j.  i  -j-i. 

The  destruction  of  the  organic  matter  is  to  be  eflectecl  witn 

hydrochloric  acid  and  chlorate  of  potassium  in  the  manner  de- 
scribed previously  (p.  3-57).  In  the  case  of  arsenic  it  is  advisable, 

according  to  Fresenius  and  Bloxam,  to  reduce  the  arsenic  from  the 

hic^her  to  the  lower  oxide  by  adding  bisulphite  of  sodium  until  the 

acid  liquid  smells  strongly  of  sulphurous  acid.  When  this  is  driven 

off,  the  liquid  may  be  tested  by  the  methods  above  described.  The 

reduction  to  the  lower  oxide  favours  the  precipitation  by  sulphu- 

retted hydrogen.  The  precipitated  sulphide  is  soluble  in  sulphide 
of  ammonium,  which  also  dissolves  antimony  and  tin  if  present. 

To  separate  the  arsenic  from  antimony  or  tin,  as_  also  to  destroy 

any  organic  matter  still  remaining  and  interfering  with  the  re- 
duction and  quantitative  estimation,  the  solution  in  sulphide  of 

ammonium  should  be  evaporated,  and  fused,  according  to  Meyer's method,  with  a  mixture  of  carbonate  and  nitrate  of  sodium.  The 

organic  matter  is  destroyed,  and  a  fusate  is  left  which  contains 
arsenate  of  sodium.  Water  dissolves  the  arsenate,  while  the  anti- 
moniate  is  insoluble,  and  oxide  of  tin,  if  present,  is  almost  inso- 

luble. To  guard  against  any  tin  being  in  the  solution,  carbonic 
acid  should  be  passed  through  it.  The  solution  of  the  arsenate 
filtered  should  be  evaporated  with  sulphuric  acid  to  drive  off  any 
nitric  or  nitrous  acid,  dissolved  in  water,  and  is  then  ready  for  the 
various  tests. 

Arsenic  may  also  be  separated  from  organic  substances  by  dis- 
tilling them  with  hydrochloric  acid,  or  with  a  mixture  of  sulphuric 
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formpTlv  ̂ 'i^'  '"I"'""-  ̂   ̂''^I'^tile  chloride  of  arsenic  is 
tesSd  bv  fh?'  <=°^d«°fed  and  collected  in  a  receiver,  may  be tested  by  the  various  methods  described 
Quantitative  analysis.-The  quantity  of  arsenioiis  acid  is best  determined  by  the  use  of  the  pure  sulphide  oEed  from  a measured  portion  of  the  filtered  liquid;  100  grains  of  suloWde 

Ton tf 'a'm?'^""'          ""'""^  of  arsLio^s  acidf  or  by Ihe tion  ot  ammonium-magnesium-arseniate,  which  dried  at  100°  C 

wu°'         P"'  arsenic.  «^ When  the  body  of  a  person  supposed  to  have  been  poisoned  bv 
tl  fff'."  -disinterred  for  analysis,  and  the  poison  is  detected  in the  stomach,  in  the  solid  textures,  or  in  the  fiuids  of  the  body  it IS  sometimes  alleged  that  the  arsenic  contained  in  the  surrounding poil  was  dissolved  m  water  and  conveyed  into  the  body.  To  meet this  allegation  it  may  be  necessary  to  analyse  a  portion  of  the 
!^  ^'^P.  pounds  are  first  treated  with  boiling  water,  and 
the  faltered  liquid,  reduced  by  evaporation,  is  tested  by  Eeinschs process.  It  this  gives  no  indication  of  arsenic,  the  soil  is  treated with  one  part  hydrochloric  acid  to  ten  of  water.  The  dissolved 
lime  and  iron  are  thrown  down  by  bicarbonate  of  potassium  added 
m  excess,  and  the  resulting  liquid,  filtered  and  reduced  as  before. 
IS  examined  by  Eemsch's  test,  or  with  common  salt  and  tin  chloride, as  previously  described  (p.  405). 

The  following  facts  bearing  on  the  detection  of  arsenic  in  the 
dead  body  require  to  be  borne  in  mind  :  — 

a.  Arsenic  may  be  detected  in  the  dead  body  after  such  long 
periods  as  seven  and  ten  years,  b.  Arsenious  acid,  usually  found 
attached  to  the  coats  of  the  recent  stomach  as  a  white  powder  or 
paste,  IS  converted  into  the  yellow  sulphide  by  the  sulphuretted 
hydrogen  generated  by  putrefaction,  r.  Preparations  of  arsenic 
preserve  dead  animal  matter,  d.  There  is  good  reason  for  believing that  Orfila  was  mistaken  when  he  affirmed  that  arsenic  is  a  natural 
constituent  of  the  human  body.  e.  Arsenic,  when  contained  in 
the  soil,  is  generally,  if  not  always,  an  insoluble  compound  of  iron 
or  calciurn.  /.  Preparations  of  arsenic,  whether  taken  in  single  large 
doses  or  in  repeated  small  ones,  enter  the  blood;  may  be  found  in 
the  textures  and  secretions ;  and  are  only  slowly  eliminated  from 
the  body.  The  limit  usually  stated  for  the  coniplete  elimination 
of  arsenic  from  the  body  is  three  weeks,  bat  M.  Bonjean  has  ex- 

tended it  to  a  month.* 

SYMPTOMS,  POST-MORTEM  APPEARANCES,  AND 
TREATMENT. 

Symploms. — In  most  cases  the  symptoms  set  in  within  an  hour 
of  the  swallowing  of  the  poison,  with  burning  pain  at  the  pit  of  the 
stomach  increased  by  pressure,  with  nausea  and  vomiting,  renewed 
by  the  act  of  swallowing.    The  pain  soon  becomes  more  diffuse, 

*  Raukiiig's  '  Half-Yenvly  Abstract,'  vol.  iii. 
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and  there  is  swelling  and  tenderness  of  tlie  belly,  with  diarrhoea, 

tenesmus,  and  dysuria.  After  the  setting  in  of  vomiting,  if  not 
previously,  there  is  a  sense  of  constriction  in  the  throat,  with 
intense  thirst,  inflammation  and  smarting  of  the  eyes,  headache, 
violent  palpitation,  frequent  pulse,  quick  catching  respiration, 
extreme  restlessness,  great  debility,  cramps  in  the  legs,  and  convul- 

sive twitchings  in  the  extremities.  In  most  cases  the  mind  is  in- 
tact. When  the  poison  is  rapidly  fatal,  death  commonly  takes 

place  by  collapse,  or  by  coma;  in  chronic  cases  the  patient  dies 
exhausted  by  the  violence  of  the  irritative  fever,  or  after  a  long 
train  of  nervous  symptoms  terminated  by  convulsions.  Patients 

who  recover  are  either  i-estored  to  perfect  health,  or  they  suffer 
from  indigestion,  from  jsrolonged  weakness  or  palsy  of  the  limbs, 
or  from  epileptic  fits.  But  cases  of  poisoning  by  arsenic  present 
the  greatest  possible  variety  in  the  character,  combination,  and 
severity  of  the  symptoms,  and  exceptions  and  anomalies  of  the 
most  perplexing  kind. 

In  one  considerable  class  the  symptoms  are  those  just  detailed 
in  an  aggravated  form.  The  vomiting  is  incessant ;  the  pain  in 
the  jjit  of  the  stomach  most  acute,  and  increased  by  the  slightest 
pressure  ;  the  mouth,  tongue,  and  throat  are  red,  hot,  and  swollen  ; 
the  eyes  bloodshot ;  the  countenance  flushed ;  the  thirst  excessive ; 
the  diarhoea  profuse,  and  attended  with  tenesmus  and  discharges 
of  blood ;  the  belly  acutely  painful  and  tender,  and  much  swollen  ; 
the  urine  suppressed  or  passed  with  pain  and  difficulty ;  tiie  pulse 
full,  quick,  and  frequent ;  and  the  respiration  laborious ;  there  is  a 
sense  of  oppression  at  the  heart  with  violent  palpitation ;  intense 
headache,  with  giddiness,  incessant  restlessness,  and  severe  cramps 
in  the  legs  and  arms,  followed,  if  life  is  prolonged,  by  convulsions, 
tetanic  spasms,  epileptic  fits,  delirium,  coma — a  grouiD  of  nervous 
symptoms  varying  with  each  case,  and  terminating  in  various 
ways,  and  at  various  intervals,  in  recovery  or  death. 

In  a  second  class,  the  symptoms  are  those  of  collapse.  There 
is  little  or  no  pain,  vomiting,  or  diarrha3a ;  a  cold  and  clammy 
skin ;  extreme  prostration ;  a  very  frequent  and  almost  impercep- 

tible pulse,  or  one  as  low  as  thirty  or  forty  beats  in  the  minute. 
The  mind,  as  in  most  cases  of  arsenical  poisoning,  is  unimpaired, 
but  there  is  some  approach  to  coma,  slight  cramps,  or  convulsions, 
and  death  occurs  without  reaction,  usually  in  or  four  five  hours,  rarely 
beyond  twenty.  Sometimes  this  state  of  collapse  is  accompanied 
by  constant  vomiting  and  profuse  purging. 

In  a  third  class  of  cases  the  patient  falls  into  a  profound  sleep, 
deepening  into  coma,  and  dies  in  a  few  hours  without  rallyino'' Hach  a  case  is  reported  by  Mr.  T.  Wright,  of  Dublin.  Death  took 
place  m  four  hours,  and  followed  upon  sound  sleep ;  and  after death  there  was  no  trace  of  inflammation  of  the  mucous  membrane 
ot  the  stomach  even  in  the  spots  covered  with  arsenic* 

In  a  fourth  class,  the  symptoms  so  closely  resemble  those  of 

'Lancet,'  vol.  xii.  p.  191. 
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English  cholera  as  to  avert  suspicion  from  the  minds  even  of  in- 
telligent and  well-informed  physicians.  Such  was  the  case  of  the Duke  of  Praslin.* 

AH  these  varieties  occur  under  large  and  small  doses  of  the 
poison,  and  are  not  accounted  for  by  the  form  or  vehicle  in  which 
it  is  administered.  The  same  dose  administered  in  the  same  way 
may  give  rise  to  prolonged  vomiting  and  purging  in  one  man,  to 
collapse  in  a  second,  to  coma  in  a  third,  to  violent  irritative  fever 
and  severe  nervous  symptoms  in  a  fourth  ;  and  these  leading  forms 
may  even  run  into,  and  be  blended  with,  each  other. 
Though  these  varieties  cannot  be  completely  explained,  they 

become  more  intelHgihlo  when  we  reflect  that  the  poison  is  an  irri- 
tant to  the  alimentary  canal,  and,  as  such,  gives  rise  to  all  the 

symptoms  local  and  reflex,  which  follow  such  irritation — pain  and 
tenderness,  vomiting  and  purging,  cramps  and  spasms  ;  that  it  is 
absorbed  into,  and  circulated  with,  the  blood,  and  so  develops  its 
specific  effects  on  the  whole  course  of  the  alimentary  mucous  tract, 
not  only  reinforcing  the  direct  eiFect  of  the  poison  in  causing 
pain  and  tenderness,  vomiting  and  purging,  but  superadding  red- 

ness and  smarting  of  the  conjunctiva,  intense  thirst,  palpitation 
and  rapid  pulse  ;  that  it  affects  the  nervous  system  both  by  direct 
action,  on  the  parts  with  which  it  comes  in  contact,  and  by  being 
circulated  with  the  blood  through  the  nervous  centres,  hence  head- 

ache, delirium,  convulsions,  tetanic  symptoms,  epileptic  fits,  extreme 
weakness,  and  paralysis  ;  and  that,  lastly,  as  it  is  being  eliminated 
from  the  system  by  the  secretions  of  the  liver,  kidneys,  and  skin,  it 
gives  rise  in  one  person  to  jaundice,  in  another  to  dysuria  (and  even 
suppression  of  urine  with  blood  tainted  with  urea,  and  coma  as  a 
sequence),  and  in  a  third  to  painful  cutaneous  eruptions.  Admin- 

istered in  large  doses,  or  to  feeble  persons,  the  first  shock  to  the 
system  might  prove  fatal,  as  in  drinking  cold  water  or  in  blows  on 
the  stomach. 

As  great  importance  attaches  to  poisoning  by  arsenic,  and  the 
character  and  grouping  of  the  symptoms  varies  greatly  in  different 
cases,  the  following  summary  is  here  given  of  the  symptoms 
stated  to  be  present  in  25  cases. 
Alimentary  canal. — Vomiting  in  23  cases,  but  in  one  not 

till  artificially  induced.  (In  a  few  cases,  this,  in  common  with 

every  other  marked  symptom,  has  been  absent.)  The  vomited 
matters  consisted,  in  3  cases,  of  blood ;  in  2,  of  mucus  tinged 

with  blood ;  in  1,  of  mucus  only ;  in  1,  of  water  containing  arsenic  ; 

in  1,  of  bile,  and  in  1,  of  bile  and  fajces.  (The  vomited  matters 
are  sometimes  described  as  yellow  or  brown.)  Diarrhoea  present 

in  11  cases,  but  absent  in  4;  in  7  cases  excessive.  The  matters 

passed  by  stool  consisted,  in  3  cases  of  blood,  and  in  2  of  a 

material  closely  resembling  green  paint.  Pain,  present  in  19,  and 

altogether  absent  in  1 ;  in  two  instances  it  subsided  after  a  short 

time^  and  it  is  stated  not  to  have  been  increased  by  pressure  in 

*  Tardieii,  '  Ann.  dTTygi6uc  Pub.  ct  do  Med.  Lc'g.'  1847.  t.  xxxviii.  \x  SSK). 
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two  iustauccs.   The  tongue  and  throat  Kore,  constricted,  hot, 

painful  and  tense,  ia  9  cases.    Thirst,  present  in  15  and  absent 
in  2 ;  in  13,  described  as  intense.    The  countenance  flushed  and 

swollen  in  7  cases  ;  pale  and  anxious  in  5  ;  the  facies  Hippocratica 

present  in  1.    The  eyes  inflamed,  swollen,  or  smai-ting  in  7  cases. 
The  skin  hot  and  dry  in  6  cases  ;  covered  with  cold  perspiration 

in  4 ;  profusely  perspiring,  with  petechise,  in  3  ;  universal  desqua- 
mation in  1  ;  covered  with  an  eczematous  eruption  in  1.  Head- 

ache in  9  cases,  absent  in  1 ;  described  as  intense  in  4.  Violent 
palpitation  in  2  cases.    Pulse  generally  very  frequent,  but  of 
variable  character,  ranging  from  90  to  140,  or  moi'e;  in  one  case 
30  to  49.    Jaundice,  suppression  of  urine,  strangury,  and  salivation 
must  be  added  to  this  list  of  symptoms.   Nervous  symptoms 
— Extreme   restlessness  in  5  cases;  extreme   debility  in  10 
coma  in  3 ;  delirium  in  3.    The  mind  unimpaired  in  6  cases 
cramps  in  the  legs  in  9  cases,  in  4  extending  to  the  arms ;  con 
vulsions  in  6  cases ;  paralysis  of  tongue   and    gullet  in  3 
tetanus    in  2 ;  chorea  in   1 ;  hysteria  in  1 ;   epilepsy  in  2 
Tetanus,  coma,  and  delirium  successively  in  2  cases.    Death  took 
place  in  3  cases  in  the  midst  of  convulsions,  and  in  1  after  a 
horrible  fit  of  convulsive  laughter  followed  by  rigid  spasms  of  the 
whole  body. 

Lock-jaw  has  been  observed  among  the  early  symptoms — in 
one  case  so  early  as  three-quarters  of  an  hour  (Orfila).* 

The  long  persistence  of  nervous  symptoms  is  well  illustrated  by 
the  case  of  Mr.  Gadsden,  one  of  the  victims  of  Eliza  Fenning. 
He  was  seized  with  epilepsy  on  the  first  day  ;  had  four  attacks  on 
the  second,  then  a  fit  every  evening  at  the  same  hour,  for  fourteen 
successive  evenings  ;  then  an  interval  of  seven  or  eight  days, 
followed  by  another  relapse,  and  that  by  another  interval  of  three 
weeks ;  at  the  end  of  three  months  the  fit  still  recurred  every 
twelve  hours,  or  three  or  four  times  in  two  days ;  and  he  con- 

tinued, even  after  the  lapse  of  two  years,  to  be  subject  to  frequent 
attacks.  In  the  case  of  Helen  Mitchell,  there  was  extreme  debility of  the  limbs  for  three  months. 

Post-mortem  appearances.— The  stomach  is  the  seat  of 
acute  inflammation  spreading  over  the  entire  surface,  or  confined 
to  the  rugas  in  well-defined  patches,  or  streaks.    Sometimes,  in 

*  Thp  reader  is  refoiTed  to  the  following  cases  .-—Messrs.  Turner  aud  Mr. ■  adsdeu  po'soned  by  Eliza  Penning,  in  Mr.  Marshall's  Itemarks  on  Arsenic  : those  of  the  Mitchells,  reported  by  Mr.  Alexander  Mmray,  in  the  'Edin.  Med .niid  ,Surg.  Joiinial,'  vol.  xviii.  p.  U7,  and  three  cases  given  by  Mr.  Alexander 
McLeod,  in  the  same  Joimial,  vol.  xv.  p.  5,S.<?.  These  cases  "afford  excellent Illustrations  of  the  nervous  symptoms  which  follow  poisoning  by  arsenic 
Also  'Ed  Med  and  Surg.  .Tournal,' v.  389 ;  liv.  lOG,  2G2  ;  Ivi.W;  lix.  2,00 '  Uncot,  July  21,  1827;  Aug.  lo,  1820;  Oct.  .SI.  1829  vii  2ffi  ■  Oct  6  IH'^s' Nov.  3  1838  ;  and  Nov.  2-t,  fsSS.  '  Medical  Ua.kte,'  v  II  1  .  L]  895  xiv  S  ■ 

^•--^r-^"':.¥l'  Mediml  Eeview,'  iv.  188;  xix  288' 

'Lrncet  '  lHrr  i  ̂ Tf''  "-'r^'"'  snbscquont  volumes.   Soe  also i^ancet,  IKOG,  ii.  33G,  for  an  accoiuit  of  a  scries  of  cases  in  which  nervous 
symptoms  were  a  marked  featttre.  

nenoiis 
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lieu  of  the  bright  tint  of  iuflammatiou  the  membraue  has  the  deeo 
hue  of  coDgestion  When  the  poison  is  taken  in  substance,  the most  common  and  characteristic  appearance  is  that  of  one  or  more 
patclies,  from  the  size  of  a  shilling  to  that  of  a  crown,  consisting ol  a  tough  white  or  yellowish  paste  of  arsenious  acid  mixed  with 
coagulable  lymph,  firmly  adherent  to  the  inflamed  inucous  mem- 
bi-ane,  and  formmg  so  many  centres  of  intense  inflammation White  spots  are  also  often  found  between  the  rugas.  The  an- 

nexed engraving  shows  a  group  of  such  spots  resting  on  an 
-r.  ■  inflamed  base,  and  surrounded  by 
'  deep  dusky  red  streaks.  Ulcera- tion is  comparatively  rare,  and 

perforation  still  less  common. 
Gangrene  also  is  a  rare  occur- 

rence;  but  the  dark  swollen 
appearance  produced  by  extra- 

vasation of  blood  into  the  sub- 
mucous tissue  is  often  met  with. 

The  stomach  usually  contains  a 
brown  grumous  matter,  occasion- 

ally tinged  with  blood ;  but  some- 
times the  colour  is  yellow,  from 

the  partial  conversion  of  the  poison  into  sulphide;  and  the 
mucous  coat  has  been  found  smeared  as  with  yellow  paint.  The 
inflammation  generally  extends  to  the  duodenum  and  commence- 

ment of  the  other  small  intestines,  and  occasionally  affects  the 
whole  length  of  the  intestinal  canal,  being  most  conspicuous  in 
the  lower  bowel.  The  oesophagus,  also,  is  sometimes  the  seat 
of  inflammation,  and  in  rare  instances  the  mouth,  tongue,  fauces, 
and  windpipe  have  been  involved  in  the  inflammatory  action.  The 
peritoneal  covering  of  the  stomach  or  of  the  entire  abdomen  is 
sometimes  found  in  a  state  of  inflammation,  and  the  intestinal 
glands  are  swollen.  Among  occasional  post-mortem  appearances 
may  be  mentioned,  inflammation  of  the  bladder,  livid  spots  on  the 

skin,  and  congestion  of  the  brain  with  serous  efi'usion;  but  the 
most  remarkable  post-mortem  appearance  is  the  absence  from  the 
lining  membrane  of  the  stomach  of  all  traces  of  inflammation,  and 
of  every  other  characteristic  change.  This  anomaly  is  not  due  to 
death  having  taken  place  before  inflammation  could  be  set  up  ; 
for  well-marked  inflammatory  appearances  have  been  present  in 
the  most  rapidly  fatal  cases. 

Arsenic,  like  phosphorus,  has  been  found,  both  by  experiments 
on  animals*  and  by  clinical  observation,  to  cause  a  fatty  degene- 

ration of  the  muscles  and  of  various  organs,  especially  the  liver, 

the  kidneys,  and  the  glands  of  the  stomach.  A  fact  of  more  phy- 
siological than  toxicological  interest  has  likewise  been  pointed  out 

by  Salkowski — viz.,  that  in  animals  poisoned  by  arsenic,  artificial 
diabetes  cannot  be  caused  by  the  usual  method. 

*  Virchow's  '  Archiv,'  xxxiv. 
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Fortunately  for  the  euds  of  justice,  arsenic  not  only  preserves  tlie 
stomach  when  suiToundinw  jiarts  are  in  a  state  of  advanced  decay, 
but  even  the  characteristic  appearances  of  inflammation  may  ba 

jn-esent  after  the  body  has  been  buried  several  months. 
Fatal  dose. — In  solutiou,  as  small  a  quantity  as  two  grains 

may  prove  fatal.  Two  grains  and  a  half,  in  two  ounces  of 
fly-water,  killed  a  strong  healthy  girl,  aged  19,  in  ot3  hours 
(Letheby).  Much  smaller  quantities  have  given  rise  to  alarming 
symptoms.  On  the  other  hand,  recovery  has  taken  place  from 
doses  of  half  an  oiince,  an  ounce,  and  even  an  ounce  and  a  half,  of 
the  poison  in  substance.  These  larger  doses  are  often  taken  on  a 

full  stomach,  and  ai-e  promptly  rejected  with  the  food,  or  carried 
away  by  the  brisk  action  of  the  bowels. 
Fatal  period. — The  poison  has  proved  fatal  in  two  hours,  in 

three  or  four  instances  (one  by  Mr.  Foster,  of  Huntingdon,  and  one 
by  Mr.  Macaulay,  of  Leicester),  but  Mr.  Thompson  communicated 
to  Dr.  Taylor  a  case  fatal  with  tetanic  symptoms  in  twenty 
minutes.  On  the  other  hand,  cases  may  prove  fatal  after  3,  i, 
5,  6,  or  7  days,  or  even  as  late  as  the  second  or  third  week,  and, 
from  secondary  symptoms,  in  2  or  o  years.  The  average  duration 
of  fatal  cases  is  20  hours;  but  of  those  which  terminate  within  24 
hours,  less  than  7  hours.  As  many  as  85  in  the  100  die  within 
24  hours.  More  than  half  the  cases  tei-minate  within  6  hours, 
two-thirds  within  8  hours,  and  more  than  three-fourths  within  12 
hours.* 

Mortality. — About  half  the  cases  ;  fatal  cases  being  to  cases  of 
recovery  as  52  to  48.  Of  183  cases  reported  by  Husemann,  81  (44 
l^er  cent.)  ended  fatally. 
Proportion  of  suicidal,  homicidal,  and  accidental 

cases.— In  100  cases,  about  46  are  suicidal,  37  homicidal,  and  8 
accidental.  This  statement  is  based  on  92  cases.  The  cases  of 
suicide  were  equally  divided  between  men  and  women. 
Commencement  of  symptoms. — In  some  instances,  ten 

minutes  after  taking  the  poison;  and  they  have  been  described  as 
setting  in  immediately.  But  they  may  be  delayed  for  several  hours 
(in  one  case  ten  hours).  Sleep  probably  delays  the  operation  of the  poison. 

Treatment.— As  araenious  acid  itself  is  a  powerful  emetic,  it  is 
sometimes  (especially  when  swallowed  with  or  soon  after  a  meal) 
completely  rejected  from  the  stomach.  In  other  cases,  on  the  exhi- 

bition of  an  emetic,  or  the  free  use  of  diluents,  the  contents  of  the 
stomach  are  discharged,  and  with  them  the  poison.  When,  on  the 
other  hand,  it  is  taken  on  an  empty  stomach,  it  attaches  itself  to 
the  mucous  coat,  excites  violent  iufiammation,  and  the  formation 
of  a  tenacious  secretion,  which  glues  it  to  the  surface,  and  protects 

*  Of  41  (jiisfs  which  survived  less  tliiiii  a  diiy,  ;)  v^ore  fiitid  iu  2  huuvs  •  1  iu 
•-  hours  aud  a  half;  1  in  3;  2  in  3  hours  and  a  half ;  8  iu  i  ;  G  iu  •) :  (j'iu  (i  • :^  lu  G  hours  aiuJ  a  half  ;  1  iu  7 ;  :2  in  8  ;  "2  iu  i)  ;  2  iu  12  ;  1  in  1.3  ;  1  iu  17  ;  1  iu 
-'I,  aud  1  lu  2-1  hours.  Of  7  which  histi'd  more  than  a  day,  1  was  fatal  in  3(j aud  2_ni  48  hours;  1  iu  ;!  d;iys  ;i-ud  a  li;iir ;  1  iu  1  days  nu.l  a  half  -  I  in  C  and 1  lu  <  days.  "  >  j 
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it  iroui  the  action  both  of  emetics  aad  antidotes,  la  the  lirst  class ot  cases,  recovery  is  often  attributed  to  some  substance  thou<^ht  to possess  the  virtues  of  an  antidote.    Arsenic  also  may  occasfoii  so 

by  thS  chaimer"^  ̂ ^'^^'^^      ̂ °  ̂ ^''^^  P""''"^ The  first  step  in  the  treatment  consists  in  removing  the  poison 
as  promptly  as  possible  from  the  stomach.  If  the  stomach-pump IS  at  hand,  it  should  be  used  without  delay.  If  not,  and  the  poison itseJt  is  acting  freely  as  an  emetic,  vomiting  should  be  promoted 
by  copious  draughts  of  warm  milk  and  water,  and  tickling  the 
throat  with  a  feather.  If  the  patient  is  not  sick,  emetics  of  ipeca- 

cuanha, mustard,  or  common  salt,  aided  by  similar  copious  draughts of  warm  milk  and  water,  should  be  given.  When  the  stomach  has 
been  emptied  by  these  means,  one  of  the  antidotes  mentioned 
below,  milk,  or  milk  beaten  up  with  eggs,  or  a  mixture  of  milk, 
lime  water,  and  white  of  egg,  should  be  given  freely  at  short  in- tervals. 

The  rest  of  the  treatment  will  be  determined  by  the  symptoms 
which  happen  to  be  most  urgent.  Collapse  must  be  met  by  stimu- 

lants, and  nervous  symptoms  by  anodynes.  Tetanic  spasms 
would  be  best  relieved  by  chloroform.  The  intense  thirst  may  be satiated  with  small  quantities  of  iced  water;  the  tenesmus  and 
dysuria  by  injections  of  gruel  containing  laudanum  ;  the  diarrhoea, 
if  ineffectual  a,nd  painful,  by  castor  oil  mixed  with  milk.  Antimony 
must  not  be  given  as  an  emetic;  for  the  resemblance  of  the  crusts 
of  antimony  to  those  of  arsenic  would  give  rise  to  an  objection  to 
the  chemical  evidence.  The  sulphates  of  zinc  and  copper,  and 
antidotes  containing  iron,  ought  also  to  be  avoided,  lest  it  should 
be  alleged  that  arsenic  existed  in  them  as  an  impurity. 

Antidotes. — Several  preparations  of  iron,  of  which  the  hydrated 
sesquioxide  is  the  best,  the  hydrated  oxide  of  magnesium,  calcined 
magnesia,  and  animal  charcoal,  have  been  recommended  as  anti- 

dotes for  arsenious  acid  in  solution.  The  hydrated  sesquioxide  of 
iron,  formed  by  precipitating  the  tinctura  ferri  perchloridi  of  the 
shops  with  excess  of  ammonia,  renders  a  solution  of  arsenious  acid 
wholly  or  nearly  inert,  and  some  experiments  on  dogs  made  by  Dr. 

W.  "Watt  prove  that,  as  an  antidote  for  arsenious  acid  in  solution, 
it  is  really  efficient.*  It  should  be  freely  given  in  the  moist  state. 
The  dialyzed  iron,  now  so  common  in  medicine,  may  be  substituted. 
The  hydrated  oxide  of  magnesium,  precipitated  from  a  strong  solu- 

tion of  the  sulphate  by  liquor  potassaa,  and  well  washed,  has  been  also 
shown  to  be  effectual,  and  is  free  from  objection  should  the  patient 
die,  and  an  analysis  of  the  contents  of  the  stomach  be  required.f 
When  the  poison  is  given  in  the  solid  form,  these  antidotes  are 
much  less  efficacious,  and  still  less  so  when  it  adheres  to  the  lining 
membrane. 

«  Wormley's  '  Mici'o-Cheiuistry  of  Poisons,'  p.  247. 
t  See  a  paper  by  OLevallier  ('  Auu.  d'Hygieiie, '  xsx.)  on  the  Efficacy  of  Iron 

aud  Magnesia  in  Poisoning  by  Arsenic.  The  iron  seems  to  have  proved  most 
effectual. 
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While  treating  a  case  of  poisoning  by  arsenious  acid,  or  by_  other 

]jreparations  of  arsenic,  it  should  be  borne  in  niind_  that  evidence 

of  poisoning  may  be  obtained  by  examining  the  urine,  the  serum 
from  a  blistered  surface,  or  the  blood,  aa  well  as  from  the  matters 
vomited  or  jDassed  from  the  bowels. 

Arsenious  acid  has  been  introduced  into  the  body  otherwise  than 

by  the  mouth.  It  has  been  inserted  into  the  vagina,  producing 
intense  local  inflammation  and  the  characteristic  general  symptoms 
of  arsenical  poisoning.  It  has  been  applied  to  the  skin  in  the  form 

of  a  mixed  powder  and  of  ointment,  with  similar  local  and  consti- 

tutional results  (especially  in  the  hands  of  ''cancer-doctors"), and  it  has  been  inhaled  as  vapour,  and  as  arseniuretted  hydrogen. 
The  smoke  of  candles  containing  arsenic  has  also  produced  severe 
indisposition. 

OTHER  PBEPAHATIONS  OF  AESENIC. 

Arsenite  of  potassium. — The'aetive  principle  of  Fowler's  solu- tion: in  which  it  may  be  readily  detected  by  any  of  the  methods 
described  for  arsenious  acid. 

Arsenic  acid. — This  acid,  thougb  a  j)Owcrful  poison,  is  of  no 
medico-legal  interest  except  as  being  formed  in  some  processes  for 
detecting  arsenious  acid.  It  is  a  white  deliquescent  solid,  not 
completely  volatilized  by  heat,  very  soluble  in  water,  and  having  a 
strong  acid  reaction.  It  yields  a  metallic  sublimate  when  reduced 

with  charcoal,  and  a  metallic  crust  when  treated  by  Marsh's  or 
Eeinsch's  method,  and  gives  a  yellow  precipitate,  with  sulphuretted 
hydrogen,  on  boiling.  It  is  precipitated  a  brown  red  by  nitrate  of 
silver,  and  by  the  ammonio-nitrate. 

The  salts  of  arsenic  acid  (arsenates)  give  the  same  i-eactious. 

Arsenite  of  copper  (Scheele's  green). — This  is  a  fine  greeu 
powder,  containing  one  part  of  arsenious  acid  to  two  of  oxide  of 
copper.  It  yields  distinct  crystals  of  arsenious  acid  when  heated, 
and  a  residue  of  oxide  of  copper,  and  is  soluble  both  in  ammonia 
and  in  nitric  acid. 

Aceto-arsenite  of  copper.— This  is  a  bright  green  powder 
known  as  mineral,  Schweinfurt,  Brunswick,  or  Vienna  green,  and 
in  England  as  emerald  green,  or  "  emerald."  It  is  largely  used  by 
paper-stainers,  for  fancy  and  for  wall-papers,  both  alone  to  impart 
a  full  green  colour,  and  mixed  with  oxide  of  zinc,  porcelain  powder, 
or  whiting,  to  give  more  delicate  tints  of  green.  It  is  also  used  to 
give  a  greeu  colour  to  sweetmeats  and  confectionery,  wafers,  toys, 
and  cages,  cakes  of  water  colour,  oil  colours,  articles  of  dress,  and 
papers  used  as  wrappers  for  fruits  and  sweetmeats. 
Tests.— The  powder  consists  of  arsenious  acid  6  parts,  oxide  of 

copper  2  parts,  and  acetic  acid  1  part.  Arsenious  acid  therefore 
constitutes  two-thirds  of  its  bulk.  It  is  readily  identified  by  giving 
off  when  heated  strong  fumes  of  acetic  acid  and  depositing  crystals 
ot  arsenious  acid,  with  a  residue  of  oxide  of  copper.  In  papers  and 
other  matters  coloured  with  emerald  green  the  poison  is  readily 
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cletected  by  scraping  ofF  the  surface  and  sublimiug  the  ])owder  thus detached,  or  by  dropping  a  fragment  of  the  coloured  material  into 
a  test-tube  containing  a  weak  solution  of  liquor  ammoniiu.  Tiie 
material  will  be  bleached  ;  a  blue  solution  will  show  the  presence  of 
copper,  and  if  a  fragment  of  nitrate  of  silver  is  drorjped  into  it,  a  pre- 

cipitate of  the  yellow  arsenite  of  silver  will  be  formed.  If  a  paper stained  with  emerald  green  be  touched  with  liquor  ammonia  the 
spot  and  the  liquid  turns  blue. 
Symptoms.— Those  of  the  acute  form  of  poisoning  may  be 

inferred  from  the  case  of  a  print-colourer  admitted  into  King's 
College  Hospital,  June  1858.  Death  was  caused  by  au  ounce  "of the  poison  in  seven  hours,  under  symptoms  belonging  to  the 
second  variety  of  arsenical  poisoning  described  at  p.  409.  He  did 
not  vomit  till  an  emetic  was  given,  and  diarrhoea  did  not  form  a 
prominent  symptom.  He  was  pale,  excited,  faint,  and  anxious, 
with  a  small  feeble  pulse,  slight  epigastric  tenderness,  intense 
thirst,  profuse  cold  sweats,  severe  cramps  in  the  calves  of  the  legs, 
and  in  the  hands,  with  twitchings  of  the  legs  and  arms.  He 
never  rallied,  and  died  exhausted.  The  tongue  was  tinged  green, 
and  the  matters  rejected  from  the  stomach  and  bowels  were  of  the 

same  _  colour.  The  stomach-pump  was  used,  and  the  hydrated 
sesquioxide  of  iron  freely  given.  The  post-mortem  appearances 
were  a  dirty  green  tongue  ;  in  the  stomach  a  large  quantity  of  the 
antidote  speckled  with  green ;  congestion  of  its  mucous  coat,  and 
of  that  of  the  small  intestines  ;  deep  chocolate  colour  of  the  folds 
of  the  stomach,  and  dots  of  extravasated  blood  over  the  surface, 
especially  near  the  pylorus.  Lungs  greatly  congested ;  brain  and 
kidneys  sound. 

It  may  be  stated  generally  that  the  symptoms,  post-mortem 
appearances,  and  treatment  of  poisoning  by  the  arsenite  of  copper 
and  by  the  aceto-arsenite  are  those  of  poisoning  by  arsenious  acid. 
In  two  cases  jaundice  showed  itself  as  if  the  copper  had  jDroved 
active. 

Very  severe,  and  even  fatal,  symptoms  of  irritant  poisoning 
have  been  induced  by  eating  substances  coloured  with  arsenite  of 

copper. 
Chronic  arsenical  poisoning. — An  important  source  of  chro- 
nic poisoning  by  arsenic  is  to  be  found  in  wall  papers  tiuted  with 

arsenical  pigments.  These  become  detached  as  a  tine  dust,  which 
is  both  inhaled  and  swallowed.  There  is  some  reason,  however, 
to  believe,  that  volatile  arsenical  compounds  arc  also  formed, 
particularly  arseniuretted  hydrogen,  by  the  action  of  moisture,  lime, 

and  the  paste  by  which  the  papers  are  fixed  (Fleck).  Selmi,  more- 
over, stated  that  a  volatile  arsine  (a  ptomaine  containing  arsenic) 

is  formed  by  the  contact  of  arsenious  acid  with  albuminous  bodies  ; 

this  arsine  may  be  the  cause  of  some  cases  of  chronic  poisoning  by 

wall  papers.  Among  the  symptoms  arising  from  this  source,  the 

following  have  been  enumerated  : — The  sneezing  and  lacrymation 
of  a  common  cold,  cough,  nausea  and  loss  of  appetite,  sickness  and 

diarrhoea,  colic  pains,  cramps,  and  spasms,  dryness  of  the  tongue 
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aud  throat,  and  thirst ;  depression,  headache,  drowsiness,  and  ex- 
treme weakness,  or  actual  palsy  of  the  extremities.  (In  one  case 

the  dropped  hand,  as  in  poisoning  by  lead,  in  another,  great  weak- ness and  iinsteadiness  of  all  the  limbs.) 

When  the  powder  is  largely  diffused  through  the  air,  as  in 
chromo-printing,  the  consequences  may  show  themselves  in  a 
quarter  of  an  hour,  or  even  less  ;  and  they  commonly  ajDpear  in 
one  or  two  hours  in  the  shape  of  severe  catarrhal  symptoms,  with 
headache  and  bleeding  at  the  nose,  followed  after  a  time  by  the 
rash  presently  to  be  described. 

The  persons  employed  in  making  artificial  leaves,  seeda,  fruits 
and  flowers,  chiefly  young  women,  suffer  from  catarrhal  symptoms 
and  sore  throat ;  the  rash  ou  the  neck,  face,  ears,  head,  arms,  and 
pudenda  ;  thirst,  nausea,  anorexia,  pain  in  the  stomach,  and  vomit- 

ing, colicky  pains  and  cramp,  palpitation  and  shortness  of  breath  ; 
great  weakness,  fever,  headache,  dimness  of  sight,  drowsiness,  rest- 

lessness, tremblings,  and  convulsive  twitchings. 
One  fatal  case,  at  least,  has  occurred  among  young  women 

following  this  occupation.  In  the  one  fatal  case  with  which  my 
inquiries  made  me  acquainted,  the  occupation  .had  been  carried 
on  for  eighteen  months,  and  she  died  in  convulsions  that  had 
occurred  every  five  minutes  for  seven  hours  and  a  half  (Gr.). 

Arsenite  of  copper  mixed  with  warm  size  is  largely  used  in 
making  tinted  papers  and  paper  hangings,  and  is  so  laid  on  as  to 
come  into  contact  with  the  hands  of  the  workmen.  After  one  or 
two  days  the  men  begin  to  suffer,  and  are  soon  obliged  to  abandon 
their  employment.  The  first  symptom  is  a  papular  rash,  running 
on  to  pnstulation,  about  the  root  of  the  nostrils.  The  back 
of  the  ears,  the  bends  of  the  elbows,  and  the  inside  of  the  thighs, 
suffer  in  order ;  and  then  the 
scrotum,  which  I  have  often 
seen  sjDrinkled  with  superficial 
ciixular  ulcers  from  the  size  of 

a  split  pea  to  that  of  a  four- 
penny  inece,  looking  as  if  cut 
by  a  punch.  Sometimes  the 
fingers  are  inflamed,  and  the 
nails  drop  off.  The  pulse  is 
sometimes  quickened,  and  oc- 

casionally the  eyes  smart,  and 
the  ei^igastrium  is  tender.  On 
abandoning  the  employment, 
the  effects  soon  pass  away; 
and  they  might  certainly  be 

•  avoided  by  scrupulous  clean- 
liness and  simple  precautions  to 

prevent  contact  with  the  poison. 
The  effect  of  the  poison  on  the  scrotum  is  seen  in  fig.  78,  which 

shows  both  the  circular  ulcers  just  described,  and  the  diffused  and 
nigged  ulcerations  figured  by  t)r,  Yernois.   I  have  seen  the  circu- 

E  E 
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lar  ulcers  more  than  once  (G.)-    The  ulcerations  of  the  fin-^ers  are 
well  shown  m  fig.  79,  after  an  illustration  by  Vornois.    The  ereen powder  ls  found  adhering  to  their  edges.* 

Arsenic  is  largely  used  in  the  preparation  of  the  anilin  colours, 
Yig,  79.  these  often  contain  a  large pi'oportion  of  arsenic  acid  as  an 

impurity.  {Hee  'Pharm.  Joura.,' 
1868,  Oct. ;  '  Brit.  Med.  Journ.,' 1868,  Oct.)  Gases  of  poisoning 
have  occurred  in  anilin  dye 
manufactories,  and  local  ecze- 
matous  affections  have  resulted 
from  nnder-clothiug  dyed  with 
these  materials. 
Arsenate  and.  Binarsenate 

of  Potassium.  —  These  are 
active  poisons  little  used  in  this 
country.  The  arsenate  is  white, 
deliquescent,  and  very  soluble, 
with  the  reactions  of  "  arsenic 
acid."  The  binarsenate  is  known 
as  "  Macquir's  neutral  arsenical 

salt." 

The  Arsenate  of  Sodium 
A  grain  to  an  ouuce  of  water 

„     ,          ~         .v.^  ;  "  and  a  solution  of  4  grains  to 
the  ounce  of  water,  the  liquor  sodii  arseniatis  of  the  B.  P.  A  paper soaked  m  a  solution  of  one  part  of  arsenate  of  sodium,  two  of  sugar 
and  twenty  of  water,  is  in  use  for  poisoning  flies.  The  "  papier moure    owes  its  poisonous  properties  to  this  salt. 
Sulphides  of  Arsenic— Realgar,  or  red  arsenic,  andorpiment, 

or  yellow  arsenic,  and  King's  yellow,  which  consists  chiefly  of orpiment,  are  used  for  tinting  paper,  and  other  similar  pnrposes. 
Both  orpiment  and  King's  yellow  contain  arsenious  acid,  often  in considerable  quantities.  The  yellow  sulphide  of  arsenic  is  the  pre- 

cipitate^ thrown  down  by  sulphuretted  hydrogen  gas  from  liquids containing  arsenious  or  arsenic  acid,  and  their  compounds.  It  is 
also  occasionally  taken  as  a  poison ;  and  is  sometimes  found  adhering 
to  the  coats  of  the  stomach  after  death,  having  been  formed,  as 
already  stated,  by  the  union  of  arsenious  acid  with  nascent  sul- 

*  Dr.  Prosper  de  Pietra  Sauta,  in  the  'Aunales  d'Hygieue,' October,  1858, p.  339,  gives  a  similar  aoooiint  of  the  effects  of  Schweinfurt  green  as  used  in 
Paris.  See  also  memoir  by  M.  A.  Chevalier  in  the  same  join-nal,  July,  185!), 
a  paper  by  Dr.  Veniois  in  the  'Annales  d'Hygifene,"  year  1839,  p  346;  and 
Dr.-Guy's  report  on  'Alleged  Fatal  Cases  of  Poisoning  by  Emerald  Green, 
&c.,'  in  tlie  '  Fifth  Report  of  the  Medical  Officer  of  the  PriVy  UOTtncil,'  18G2. 
See  also  Dr.  Kirchgiisser  on  poisoning  by  wall  papers  in  the  '  Vievteljahrs- 
chrift  f.  Gericht.  Med.,'  ix.  p.  96,  of  which  tliere  is  also  a  full  abstract  in  the 
'BJennial  Retrospect  of  the  Sj'deuham  Society'  for  1867-68.  Hirt's  work, 
'  Krankheiton  der  Arbeiter,'  contains  a  very  comijlete  sxnnmary  of  investiga- tions on  this  subject. 

is  used  as  a  medicine  in  France, 
constitutes  "Pearson's  solution 
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phuretted  hydrogen,  the  product  of  decomposition.  _  In  organic 
mixtures  the  sulphides  are  detected  by  their  characteristic  colours. 

They  are  soluble  in  ammonia,  and  thrown  dowa  from  the  ammo- 
niacal  solntion  by  hydrochloric  acid.  When  mixed  with  black  flux, 

or  cyanide,  and  heated,  they  yield  metallic  sublimates  (see  p.  ;'!96} ; and  when  boiled  with  nitro-hydrochloric  acid,  they  are  converted 
into  arsenic  and  sulphuric  acids. 
The  symptoms  of  poisoning  by  the  sulphides  are  those  of  poison- 

ing by  arsenious  acid;  and  the  post-mortem  appeai-ances  are  also 
the  same,  with  the  exception  that  the  contents  of  the  alimentary 
canal  have  a  yellow  colour,  and  that  the  mucous  membrane  is  tinged 
of  the  same  hue.  The  treatment  is  that  of  poisoning  by  arsenious 
acid. 

Arseniuretted  Hydrogen. — Several  cases  of  poisoning  by 
this  gas,  which  is  very  rich  in  arsenic  (each  cubic  inch  containing 
little  short  of  a  gi-ain  of  the  metal),  are  on  record.  The  celebrated 
chemist  Gehlen  died  on  the  ninth  day  from  the  effects  of  the  in- 

halation of  arseniuretted  hydrogen.  It  has  been  more  than 
once  generated,  instead  of  hydrogen,  by  sulphuric  acid  containing 
ai-senic.  A  very  interesting  series  of  cases  affecting  a  whole 
family,  and  due  to  the  inhalation  of  the  gas  evolved  from  decom- 

posing arsenite  of  copper,  has  been  related  by  Dr.  Blliotson.  The 
symptoms  were  nausea,  vomiting,  thirst,  watering  of  th.e  eyes,  red 
and  foul  tongue ;  a  rapid  pulse,  ranging  from  120  to  ]  60,  and,  after 
apparent  recovery,  pains  in  the  limbs.  The  patients  derived  much 
advantage  from  blood-letting.  The  poison  seems  to  be  eliminated 
by  the  kidney,  in  which  organ  it  gives  rise  to  sevei'e  irritation.  In 
two  instances  cited  by  Christison,  and  in  a  third  case  by  Voo-el,* 
it  occasioned  hiBmatui-ia.  Yalette  records  two  cases  of  poisoning  by this  gas,  one  of  which  proved  fatal  on  the  tliirtieth  day  ('  Lvon 
Medical,'1870,  7,  p.  440). 

An  interesting  case  is  recorded  by  Coster  of  a  workman,  aged  4-3 
years,  who  soon  after  inhaling  the  arseniuretted  hydrogen  developed from  the  impure  zinc  and  hydric  chloride  used  in  an  anilin  manu- 

factory, fell  ill,  and  went  to  bed,  suffering  from  rigor  and  pain  in 
the  head  and  lumbar  region.  There  was  frequent  vomiting,  and 
dark-coloured  urine,  containing  haamoglobin  but  no  corpuscles,  was 
passed.  Temperature  101':J°  F.,  pulse  88.  Jaundice  appeared  in twenty-four  hours  and  lasted  seven  days  ;  on  the  fifth  day,  there were  spasms  of  fore-arms,  and  three  days  later  of  facial  muscles. 
Death  occurred  on  the  ninth  day.  Arsenic  was  found  in  the  liver.f Compound  cases  of  poisoning  by  arsenic  occasionally  occur,  that 
by  arsenic  and  opium  jointly  being  most  frequent.  The  opium masks  the  characteristic  action  of  the  arsenic,  so  that  the  case  re- 

sembles those  rare  instances  of  arsenical  poisoning  in  which  narcotic 
symptoms  are  very  prominent.  Such  was  the  character  of  a  case 
of  poisonmg  by  arsenic  and  laudanum  which  occurred  some  years 
since  m  King's  College  Hospital. 

»  '  Brit,  and  For.  Mod.-Oliir.  Roviow,'  Jan.  1854  p  '>7d 
t  Coster,  •  Central,  ftir  tl.  mod.  Wissen.,'  1884,  No.  26,  p.  461. EE  2 
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II.  ANTIMONY  AND  ITS  PEEPARATIONS. 

A  few  years  since,  poisoning  by  antimony  was  so  rare,  that  the 
poison  IS  not  specified  in  the  list  of  snbstances  that  proved  fata  1 
m  the  five  years  1852-56.  But  since  the  trials  of  Palmer 
Dove,  McMullen,  Hardman,  Freeman,  Smethurst,  Winslow,  and 
Pritchard,  and  the  inquest  on  the  death  of  Mr.  Bravo,  at  Balham 
(1876),  *  the  subject  of  poisoning  by  antimony,  and  especially  by small  repeated  doses  of  tartar  emetic,  has  assumed  great  import- ance. 

The  preparations  of  antimony  which  are  important  in  a  medico- 
legal point  of  view,  are  tartar  emetic  and  the  chloride.  The  pre- 

cipitated sulphide  is  of  interest  from  being  developed  in  testing  for 
the  poison. 

The  metal  antimony  shares  with  arsenic  the  property  of  com- 
bining with  nascent  hydrogen,  and  of  being  deposited  in  the  me- 

tallic form  on  burning  the  jet  of  gas,  or  heating  the  glass  tube 
through  which  it  is  passing.  It  differs  from  arsenic  in  not  being 
volatilized,  when  in  the  mass,  by  the  heat  of  the  spirit-lamp,  and 
with  difficulty  when  in  the  form  of  thin  films.  In  common  with 
arsenic,  mercury,  and  several  other  metals,  it  is  deposited  in  the 
metallic  form  on  copper,  when  its  solutions  are  treated  after  the 
method  of  Eeinsch,  bnt  it  is  not  deposited  like  arsenic  when  treated 

with  chloi'ide  of  sodium  and  tin  chloride  (see  p.  405).  Unlike 
arsenic  also  it  is  deposited  from  acid  solution  on  pure  tin-foil.  The 
metal  antimony  often  contains  a  minute  fraction  of  arsenic.  In 
the  arts  it  is  employed  chiefly  in  the  manufacture  of  type  metal. 

The  precipitated  sulphide,  formed  by  transmitting  a  stream  of 

sulphuretted  hydrogen  thi'ough  a  solution  of  a  salt  of  antimony,  or 
by  treating  metallic  stains  of  antimony  with  sulphide  of  ammo- 

nium, is  of  a  charactei'istic  orange-red  colour,  and,  like  the  black 
prepared  sulphide,  yields  metallic  antimony  when  heated  in  a 
current  of  hydrogen  gas. 

TARTAR  EMETIC. 

(Tariarhecl  Antimony,  Stihiated  Tartar,  Potassio-Tarlrntr 
of  A)itimony). 

This  substance  is  found  in  the  shops  as  a  white  powder,  or  as 

yellowish-white  efilorescent  crystals.  In  common  with  antimonial 

wine  and  James's  powder,  it  may  contain  minute  traces  of  arsenic, 
derived  either  from  the  metal  antimony,  or  from  the  sulphuric 
acid  used  in  its  manufacture. 

Properties. — Tartar  emetic  is  soluble  in  about  three  parts  of 

boiling  and  fifteen  of  cold  water,  but  iu soluble  in  alcohol;  and  it 

has  a  sickly  metallic  taste,  and  faint  acid  reaction. 

Tests. — We  may  have  to  test  for  the  poison  in  substance,  iu 

»  '  Laucet '  Msiy  20,  187G.  A  case  wliich  excited  great  atteutiou,  and  wliioh 

still  remained  a  iiiysteVj',  so  far  as  the  administration  of  tlie  poison  was  con- 
cerned, after  two  judicial  investigations. 
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solution,  iu  organic  mLxtures,  and  ia  the  fluids  and tissues. 

1.  In  Substance. 

o.  Heated  by  the  flame  of  a  spirit-lamp  it  decrepitates  and  chars, 

and  if  the  blowpipe  is  used,  the  metal  is  reduced,  b.  When  heated 

in  the  manner  describod  at  p.  396,  it  is  found  to  decrepitate  at 

380°,  to  sublime  slowly  and  scantily  (yielding  an  amorphous 

deposit  on  the  glass  disk)  at  480",  and  to  char  at  558°.  c.  When 
treated  with  sulphuretted  hydrogen,  or  sulphide  of  ammonium, 
the  characteristic  orange-i"ed  sulphide  is  formed. 

2.  In  Solution. 

a.  A  drop  of  a  solution  of  tartar  emetic  evaporated  on  a  slip  of 
glass  leaves  a  crystalline  deposit,  which,  when  examined  by  lens  or 
microscope,  is  found  to  contain  well-formed  crystals  that  are  either 
tetrahedra,  or  cubes  with  the  edges  removed,  or  some  modification 
of  the  cube.  Sometimes  all  the  crystals  assume  the  one  shape, 
sometimes  the  other ;  but  both  kinds  are  often  found  in  the  same 
specimen,  as  in  fig.  80 ;  together  with  the  branched  crystalline 
forms  so  common  in  deposits 
from  saline  solutions.  The  best 
crystals  are  obtained  from  hot 
solutions. 

b.  The  solution  is  proved  to 
contain  a  salt  of  antimony, 

by  giving  an  oi'ange-colonred 
precipitate  with  sulphuretted 
hydrogen,  or  sulphide  of  am- 

monium. This  precipitate  is 
soluble  in  caustic  potash,  in  a 
large  excess  of  ammonia,  and 
in  strong  hydrochloric  acid.  The  acid  solution  lets  fall  a  white 
precipitate  when  largely  diluted  with  water.  The  sulphide  is 
also  decomposed  when  boiled  in  hydrochloric  acid,  sulphuretted 
hydrogen  being  given  off,  and  chloride  of  antimony  remaining  ; 
and  it  may  be  reduced  to  the  metallic  state  by  heating  it  iu  a 
current  of  hydrogen  gas. 

c.  The  following  are  confirmatory  tests:—!.  The  three  dilute 
mineral  acids  throw  down  a  white  precipitate,  which  is  redissolved 
by  the  acid  in  excess,  and  by  a  solution  of  tartaric  acid.  Of  these 
acids  the  nitric  is  least  open  to  objection,  but  the  three  conjointly 
are  conclusive.  2.  A  strong  infusion  of  gall-nuts  gives  a  dirty 
yellowish-white  precipitate.  3.  Ferrocyanide  of  potassium  causes no  precipitate. 

d.  Introduce  some  of  the  solution  into  a  Marsh's  apparatus,  and proceed  as  with  arsenic  (p.  401).  The  crusts  obtained  from  the 
inflamed  jet  generally  have  a  more  smoky  appearance  than  those 
ot  arsenic,  but  some  antimony  crusts  may  be  mistaken  for  those 
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of  the  latter  meta].    For  the  mode  of  distinguishing  the  crusts  of 
f  Xr.  r'^^-'  'I'  f^-  Jl^^^r"^^^  in  thi  horizontal  tube  have a  characteristic  shape  (fag.  74,  p.  404)  and  tin-like  lustre.  If  the 
d  itimoniuretted  hydrogen  issuing  from  the  apparatus  is  led  into nitrate  ot  silver,  a  black  precipitate  is  thrown  down,  of  antimonv 
111  corabmation  with  silver.  If  this  precipitate  is  boiled  with tartaric  acid,  the  antimony  is  dissolved,  and  may  be  recognized  by the  sulphuretted  hydrogen  and  other  tests. 

e.  Treat  the  solution  by  Reinsch's  method  (p.  404),  taking  care to  use  pure  copper  foil.  The  antimony  deposit  has  generally  a violet  tmt  and  does  not  yield  a  crystalline  sublimate.  It  may  be 
removed  from  the  copper,  either— 1,  by  boiling  the  metal  in  a 
weak  solution  of  permanganate  of  potassium  rendered  slio-htly 
alkaline  by  liquor  potassEB  (Odling) ;  or,  2,  by  a  weak  solution  of potash  and  the  frequent  exposure  of  the  metal  to  the  air 
(Watson).  If  the  first  process  is  adopted,  the  antimony  solution 
must  be  freed  from  the  brown  deposit  of  hydrated  peroxide  of 
manganese  by  filtration,  slightly  acidulated  with  hydrochloric 
acid,  and  treated  with  sulphuretted  hydrogen  gas.  If  the  second 
process  is  _  adopted,  the  solution  is  filtered,  accidnlated  with 
hydrochloric  acid,  and  treated  with  sulphuretted  hydrogen. 

/.  Treat  the  material  to  be  tested  with  hydric  chloride,  common 
salt  and  chloride  of  tin,  as  described  on  p.  405 ;  the  antimony  is  not reduced  like  arsenic. 

g.  The  metal  maybe  separated  from  liquids  containing  it  by  the 
process  of  electrolysis  described  at  p.  405.  It  is  deposited  on  the 
platinum  plate  connected  with  the  negative  pole  of  the  battery, 
and  may  be  identified  either  by  washing  it  with  sulphide  of  ammo- 

nium, and  evaporating  the  solution,  or  by  either  of  the  methods 
just  described. 

3.  In  Organic  Liquids. 

All  vegetable  substances  containing  tannm  decompose  the  salts 
of  antimony,  and  milk  is  coagulated  by  their  strong  solutions. 
Several  vegetable  substances  also  affect  the  action  of  the  tests. 
Coloured  fluids,  though  they  modify  the  action  of  the  other  tests, 
have  little  effect  on  the  gaseous  test,  the  sulphide  retaining  its 
characteristic  colour.  If  no  antidote  has  been  given,  and  the  poi- 

son has  not  been  wholly  rejected  by  vomiting,  it  may  remain  in 
the  stomach  unchanged.  In  this  case  we  dilute,  acidulate  with 
tartaric  acid,  filter,  transmit  suljDhuretted  hydrogen  gas,  and 
obtain  the  characteristic  orange  sulphide.  If  this  process  fails,  we 
adopt  for  the  solid  contents  of  the  stomach  and  the  coats  of  the 
viscera  the  same  method  as  for  the  organic  tissues. 

The  discovery  of  antimony,  by  either  method,  in  the  contents 
of  the  stomach  proves  that  one  of  its  preparations  has  been  taken 
either  as  medicine  or  as  a  poison ;  and  if  the  quantity  exceeds  that 

of  an  ordinary  medicinal  dose,  there  is  sti-ong  iDresumption  of  poison- 
ing; but  when  the  quantity  is  small,  we  cannot  state  that  it  has 

been  administered  as  a  poison,  unless  we  can  prove  that  it  was  not 
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given  as  a  medicine.  Antimouial  emetics  are  of  course  inadmissible 
in  cases  of  poisoning. 

4.  In  the  Tissues. 

Antimony  is  absorbed,  and  may  be  found  in  the  secretions, 

blood,  and  viscera.  The  process  for  detecting  the  poison  is  that 

already  recommended  for  arsenic  (p.  407).  The  resulting  acid 

liquor  may  be  treated  after  Eeinsch's  method  (p.  404),  or  that 

of  Marsh  (p.  401),  or  by  electrolysis  (p.  405).  If  by  Eeinsch's 
method,  the  metal  must  be  identified  in  the  manner  just  de- 

scribed; if  by  Marsh's  method,  by  the  characters  described  at 
P-403. 
The  method  of  separation  of  antimony  from  arsenic  and  tm  has 

beeu  described  at  pp.  403-405. 
The  antimoniate  of  sodium  which  is  formed  by  burning  the  sul- 

phide with  carbonate  and  nitrate  of  sodium,  is  insoluble  in  water, 
and  is  thus  capable  of  separation  from  the  soluble  arsenate  of 
sodium.  When  this  is  fused  with  cyanide  of  potassium  it  is  reduced 
to  the  metallic  state.  Should  tin  be  present,  this  also  is  reduced 
to  the  metal.  Tin,  however,  is  soluble  in  hydrochloric  acid,  but 
antimony  is  not  dissolved  until  after  the  addition  of  nitric  acid. 
A  chloride  of  antimony  is  formed,  and  when  the  excess  of  nitric 
acid  is  driven  off  by  heat,  a  solution  is  obtained  which  gives  all 
the  reactions  of  antimony. 

Quantitative  analysis. — Use  the  precipitated  sulphide;  care- 
fully washed  and  dried.  One  hundred  parts  correspond  to  203  of 

crystallized  tartar  emetic. 

Experiraents  on  Animals. 

Such  large  doses  of  tartar  emetic  as  half  an  ounce  may  be 
given  to  dogs  with  impunity  if  they  are  allowed  to  vomit ;  but 
a  few  grains  are  fatal  when  the  gullet  is  tied.  Injected  into  the 
veins,  it  causes  vomiting  and  purging,  and  leaves  marks  of  acute 
inflammation  in  the  alimentary  canal  and  congestion  or  inflamma- 

tion of  the  lungs.  In  some  instances  of  speedy  death,  there  has 
been  no  inflammation  in  any  organ. 

An  interesting  series  of  experiments  on  slow  poisoning  by  anti- 

mony was  made  by  Dr.  Nevins  ('Liverpool  Medico-Chirurgical 
Journal,'  No.  1),  in  illustration  of  the  death  of  M'MuUen,  attri- 

buted to  the  repeated  administration  of  small  doses  of  tartar 
emetic  by  his  wife.  The  animals  selected  for  experiment  were 
rabbits,  eleven  in  number,  to  which  tartar  emetic  in  powder  was 
given  four  times  a  daj',  in  doses  of  half  a  grain,  a  grain,  and  two 
grains.  The  quantity  required  to  destroy  life  was  twelve  grains 
m  a  feeble  rabbit,  and  seventy -two  in  the  longest  survivor.  Five 
of  the  rabbits  died,  the  first  after  four,  the  last  after  seventeen 
days.  Three  survived  after  taking  the  poison  seventeen  days ; 
and  three  were  killed,  after  one,  three  and  four  days  respectively  ; 
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thp^^ivflTT^""^^  ."^"'^  ̂ -''-"^  appetite,  loss  ol  spirit,  and,  aftei- ti  e  s  xth  day,  great  emaciation.  None  of  the  rabbits  vomited  - 
and  diarrhea  was  absent  in  five  out  of  eight.  There  we 'e  no cramps  ;  but  three  o  the  five  that  died  of  the  poison  were  violently convulsed  a  few  minutes  before  death,  and  a  fourth  slirhtlv  so bevera  had  ulceration  of  the  mouth,  from  contact  with  the  pSon One  rabbit,  being  with  young,  aborted.  ^ 

Ihe  post-mortem  appearances  consisted  in  congestion  of  the liver  in  all  the  rabbits,  vivid  redness  of  some  part  of  the  linW membrane  of  the  stomach  in  most,  ulceration  in  two,  and  ca  ?  la^ ginous  hardness  of  the  pylorus  in  some.  The  small  intestines  in some  of  the  animals  presented  patches  of  inflammation  throughout 

Whf'\  .7'  1  '°  '^i"'/  glands  were  enlarged,  prominent,  of  a blight  yellow  colour,  and  loaded  with  antimony.  The  colon  and rectum  were  nearly  always  healthy.  In  two  instances  the  mucus of  the  stomach  or  bowels  had  a  brownish  colour,  attributed  to  the formation  of  the  sulphide.  The  kidneys  were  generally  more  or less  congested,  and  the  bladder  vascular,  and  distended  with  urine 
1  his  was  not  the  case,  however,  in  the  animals  that  were  killed 
after  a  lew  days,  or  some  time  after  the  discontinuance  of  the 
poison.  I  he  brain,  heart,  and  spleen  were  always  healthy,  but  the 
lungs  in  many  cases  were  deeply  congested,  and  in  some  acutely inflamed,  sometimes  hepatized,  and  gorged  with  blood,  the  air  tubes 
being  of  a  bright-red  colour.  Bloody  extravasations  (or  exsudatious) were  found  m  the  cavities  of  the  chest  and  abdomen,  and  also 
between  the  muscular  and  mucous  coat  of  the  cajcum,  in  more  than one  instance. 

The  poison  was  found,  by  Eeinsch's  test,  in  every  part  of  the 
body— always  in  great  abundance  in  the  liver;  in  smaller  quantity in  the  spleen ;  at  the  earliest  period  in  the  tissues  of  the  stomach; at  a  later  period  in  the  kidneys,  and  in  the  cascum.  The  fasces 
always  contained  the  poison— in  one  rabbit  killed  fourteen  days,  in 
another  twenty-one  days,  after  the  last  dose.  Antimony  was  also found  in  the  lungs  from  an  early  period.  In  the  muscles  and  in 
the  blood  it  was  difficult  to  detect ;  but  it  was  found  in  the  bones 
on  the  fifteenth  day,  and  thirty-one  days  after  the  poison  had  been 
discontinped.  It  was  also  found  in  the  foetal  rabbits,  of  which  one of  the  animals  aborted. 

The  poison  was  being  constantly  eliminated  by  the  kidneys.  It 
was  discoverable  in  the  urine  after  the  twelfth  dose,  and  in  that 
voided  twenty-one  days  after  the  poison  had  been  suspended.  This 
fact  is  in  conformity  with  what  has  been  already  stated  (p.  408), 
relative  to  the  slow  elimination  of  arsenic  from  the  system.  From 
these  experiments  Dr.  Nevins  infers — "that  tartar  emetic  is  a 
deadly  poison  when  repeated  in  small  doses  for  a  sufficient  length 
of  time  :  but  that  the  total  quantity  necessary  for  causing  death, 
and  also  the  length  of  time  required,  arc  very  variable  in  different 
cases;  that  there  is  a  considerable  general  similarity  in  the  symp- 
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toiiis  aud  morbid  appearauces  produced,  but  by  uo  means  absolute 

uniformity;  that  the  poisou  permeates  almost  all  the  tissues  ot  Uie 

body,  and  even  those  of  the  unborn  oflFspring,  if  its  administration 

is  continued  loug  enough,  whilst,  at  the  same  time,  it  is  constantly 

being  eliminated  from  the  system  by  the  kidneys  and  bowels; 

aud  lastly,  that  the  fatal  effects  are  often  disproportionate  to  the 

apparent  changes  found  after  death." 
These  conclusions  are  generally  in  harmony  with  the  results  ot 

the  experiments  of  Millon  and  Lavran,  made  in  184'6  ('Annales 
d'Hygiene,'  vol.  xxxvi.  p.  221).  Numerous  experiments  have 
been  made  of  recent  years*  on  the  action  of  tartar  emetic.  It 
causes  vomiting  wheu  ejected  into  the  veins,  and  this,  too,  as 
Mageudie  showed,  after  removal  of  the  stomach.  It  is  eliminated 
by  the  stomach  and  intestines,  as  well  as  by  the  kidneys. 

Salkowsky  has  observed  in  animals  a  fatty  degeneration  similar 
to  that  caused  by  phosphorus  and  arsenic,  but  less  pronounced. 

SYMPTOMS,  POST-MORTEM  APPEARANCES,  AND 
TREATMENT. 

Symptoms, — The  symptoms  of  acute  poisoning  in  the  human 
subject  are — a  strong  metallic  taste  perceived  in  the  act  of  swal- 

lowing, with  heat,  constriction,  and  soreness  of  the  mouth  and 
throat,  followed  by  nausea,  vomiting,  and  pain  and  tenderness  of 
the  epigastrium,  extending  to  the  whole  abdomen.  Eepeated  and 
profuse  dian-hoea  soon  follows  the  discharges,  sometimes  containing 
blood,  with  severe  cramps  of  the  extremities,  and  symptoms  of  col- 

lapse; cold  skin,  clammy  sweats,  a  small,  quick  pulse,  and  great 
weakness.  Death  may  happen  in  this  state  of  collapse ;  but  it  is 
sometimes  preceded  by  delirium,  convulaionn,  and  tetanic  spasms. 
Large  doses  sometimes  occasion  insensibility  as  oue  of  their  earliest 
effects.  In  more  than  one  instance  the  charactei'istic  pustular  rash, 
has  been  present  on  the  skin  and  in  the  throat.  In  some  exceptional 
cases  there  has  been  no  vomiting  and  no  purging  till  other  emetics 
were  administered. 

Fatal  dose. — In  an  adult,  two  grains  ;  in  a  child,  f  of  a  grain 
(Taylor,  'Guy's  Hospital  Eeports,'  Oct.  1857).  One  drachm  of 
tartar  emetic  lulled  a  healthy  adult  in  ten  hours.  A  grain  and  a 
half  given  with  fifteen  grains  of  ipecacuanha  two  days  running 
caused  vomiting,  purging,  prostration,  and  death  in  a  healthy 

woman  five  days  after  her  confinement  ('  Med.  Times  and  Gaz.',' 
March  28, 1857).  Children  have  been  killed  by  ten  grains  in  a  few 
hours.  On  the  other  hand,  such  large  doses  as  three  di-achms  have 
been  frequently  swallowed  with  impunity,  in  consequence  of  its 
prompt  rejection  from  the  stomach :  or  recovery  has  taken  place 
without  early  spontaneous  vomiting,  but  with  profuse  diarrhoea, 
after  the    occurrence  of    very    dangerous    symptoms.f  Very 

•  SfiB  Henmuu,  '  Experim.  Toxicol.,'  1874. 
t  f'.ise  i)y  Dr  Glcavos :  Woiinlcy's  '  Micro-Oliomistry  of  Poisou.s,'  p.  SKI. 
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two  Jrains  ^7'^^  ̂   P^^^^^^OMia  in  doses  of 

sequefces        ̂   ^^^^^^'^^t  i^J<^"ons  con- 

;  V !     ̂J^oman  after  a  year  of  suffering.  ' Mortality  .-Somewhat  less  than  half  the  cases. 

fl.mma'lioTnf     ""P?"'*^  externally  in  lotion  or  ointment  causes  in- tiammation  of  the  skm  and  a  crop  of  pustules,  and,  if  continued 
rnay  produce  sloughing.    Nausea  and'vomiting  have  sometimes attended  this  external  use  of  the  poison.    Workmen,  f  "m  tbe inhalation  of  antimonial  vapours,  or  by  absorption  fron^  the  skin sufFer  from  sharp  pains  in  the  chest,  dyspnoea  dry  cough,  difficult^ 

Jesu'gTHi").*  ̂ "^P^^^"''*^  1^^^        l^een  observed  as  a 
Post-mortem  appearances.— Inflammation  of  the  mucous merubrane  of  the  stomach,  extending  sometimes  to  the  sma 

If  infp  J' '  T'^^'  n  -  ^^'^  Sn\let.    In  the  Bravo  case,  the stomach  and  small  intestines  were  singularly  free  from  signs  of nritatiou,  while  the  large  intestines,  and  particularly  the  c^cuni, were  inflamed.  In  the  cascum  small  pustular  ulcers  existed  and hfemorrhagic  extravasations.  The  lungs  are  sometimes  said  to  be 
inflamed,  but  the  so-called  inflammation  of  the  lungs  is  more  pro- bably marked  hypostatic  congestion.  This  also  was  seen  in  the 
Erayo  case.  After  death  by  repeated  small  doses,  special  at- tention should  be  paid  to  the  state  of  the  ctecum  and  large 
intestiues.f  

^ 

n7?^®^^?^®^*'~''-'^®  ̂ ^^^  antidote  is  tincture  of  cinchona  bark. When  this  is  not  at  hand,  the  decoction  or  powder  may  be  substi- 
tuted, or  liquids  containing  tannin,  such  as  strong  tea  or  decoction 

ol  oak  bark.  In  the  absence  of  the  antidote,  or  while  it  is  being 
preimred,  vomiting  should  be  promoted  by  warm  water,  milk,  or 
niucilaginous  drinks,  and  by  tickling  the  throat  with  a  feather;  or 
the  stomaph-pump  may  be  employed.  The  after-treatment  must 
be  determined  by  the  symptoms.  Opium  may  be  prescribed  with advantage. 

Chronic  poisoning.— The  experiments  of  Dr.  Nevins  have 
removed  any  doubt  which  may  have  attached  to  recent  medico- 

legal cases,  as  to  the  power  of  tartar  emetic,  in  repeated  small 
doses,  to  destroy  life.  It  gives  rise  to  nausea,  vomiting  and 
purging,  extreme  debility,  and  fatal  exhaustion;   and  the  like 

'  Kraukbeitcu  der  Arbeiter.' 
t  See  ante  fur  the  appearances  in  animals,  aud  for  the  appearances  in  iLe 

Jniraan  body  in  one  case  wbere  antimony  was  fonnd,  and  believed  to  bave  been 
repeatedly  administered,  see  Observations  on  tbc  Medical  Evidence  in  the 
case  of  tbe  Queen  v.  Sraetbiirst,  by  T.  G.  Gcogbegan,  M.D.,  'Dublin  Med. 
PresSi'lSoO. 
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were  present,  as  in  some  cases  o   poison
ing  in  the  adult.  ( 

Times  and  Gazette,"  July  5, 1856.) 

CHLORIDE   OF  ANTIMONY. 

{Butter  of  Aniimony). 

'  A  corrosive  liquid,  of  a  light-yellow  or  <5-^-k-7^  ̂o^^l^^'r^^J^^I'^ 
has  been  taken  by  mistake  for  gmger-beer,  

and  for  antiraonial 

wine  When  largely  diluted  with  water,  
the  white  oxychlonde 

rantimony  faUs  doL.  and  the  clear  liquid  
is  proved  to  contain 

Sydrochlorfc  acid  by  the  addition  of  nitrate  of  silver.  ]he  ̂  

dence  of  a  white  precipitate  on  adding  water  in  
excess  also  occuis 

wi?h  solutions  of  the  salts  of  bismuth;  but  
with  sulphuretted 

l^rh-ogeu  bismuth  yields  a  black,  and  antimony  
an  orange-red 

^'svmptoms.-The  action  of  the  chloride  is  both  prompt  and 
violent.  In  one  case  death  took  place  in  ten  hours  and  

a  halt  atter 

swallowing  between  two  or  three  ounces.  Narcotic  sympto
ms  were 

added  to  those  of  violent  irritation  of  the  ahmentary  canal,  
and  the 

mucous  membrane  of  the  entire  canal  presented  a  charred  
appear- 

ance, and  was  softened  and  abraded.  Eecovery  has  taken  place  atter 

swallowing  an  ounce  of  the  poison.  . 

Treatment.— As  in  poisoning  by  tartar  emetic.  After  larg
e 

draughts  of  warm  water,  promptly  administered,  the  tinct
ure  ot 

bark. 

III.  MEBCURY  AND  ITS  PBEPABATIONS. 

These  are  in  common  use  in  the  arts  and  in  medicine,  and  they 

are  occasionally  used  as  poisons.  They  take  the  seventh  place 

among  the  ascertained  causes  of  death  by  poison,  coming  next 
after  oxalic  acid.  Corrosive  sublimate  is  the  preparation  usually 

taken  or  given  as  a  poison.  The  majority  of  cases  are  suicidal. 

Metallic  mercury,  as  used  in  the  arts,  gives  rise  to  severe  and  well- 
defined  maladies,  and  its  medicinal  preparations  occasionally  prove 

fatal  in  an  overdose,  or  in  an  ordinary  dose  to  persons  very  sus- 

ceptible to  their  action.  The  metal  itself  is  inert,  and  may  be  given 

in  large  quantities  without  injury  ;  but  its  oxide,  when  diffused 

*  See  Dr.  Geogbegau's  paper  just  quoted ;  aud  for  a  Ml  report  of  the  trial 
of  Dr.  rritcliard  for  the  iniirder  of  Lis  wife  and  luotlier-in-law,  'Ediu.  Med. 
Jouraal'  for  1805.  lu  Mrs.  Pritcbard's  case  Ibe  symptoms  led  to  tbe  idea  ou 
tbe  part  of  one  of  tbe  wituesse.".  tbat  sbo  was  under  tbo  influence  of  alcobol— 
viz.,  Hushed  face,  rapid  weak  pulse,  an  excited  manner,  witb  great  muscular 
weakness,  vomiting,  purging,  and  cramps  in  the  bands.  Dr.  Pritcbard  tried 
to  make  it  appear  tbat  bis  wife  was  suffering  from  typhoid  fever,  to  which  the 
symptoms  had  some  resemblance.  It  was  proved  that  they  were  due  to  the 
admiuistraliou  of  tartar  emetic  in  repeated  doses. 
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tbrough  the  air,  or  Lrought  into  constant  contact  with  the  skin  is known  to  prodnce  injurious  effects.  ' 
The  metal  sublimes  unchanged  at  660%  and  when  the  sublinia- 

S-  n  7  minntely  divided  it  has  the  appearance 

uf  fts  salts  ^'""^  solutions 

si  J'lnhSf  f  ™Pf  °f  mercury  are  :~the  chloride,  or  corro- s  ve  sublimate  ;  the  subchlonde,  or  calomel ;  the  ammonio-chloride, o  white  precipitate  ;  the  red  oxide,  nitric  oxide,  or  red  precipi- tate; the  sulphide,  cinnabar,  or  vermilion  ;  the  mercuric  oxy-sul- phatc  or  turpeth  mineral ;  the  bicyanide,  or  prussiate ;  and  the  two mtrates.    Corrosive  sublimate  is  by  far  the  most  important. 

CORROSIVE  SUBLIMATE. 

{Oxymtmale,  Oonvsive  Muriate,  Bichloride  or  Per  chloride, more  properly  Chloride  of  Mercury.) 
This  substance  is  used  for  preserving  the  feathers  of  birds  and 

skins  ot  animals  from  moth ;  for  destroying  bugs  and  lice  and 
maggots  in  man  and  m  animals ;  and  when  dissolved  in  spirits  of 
sweet  nitre,  as  a  popular  remedy  for  gonorrhoja  and  syphilis.  It  is 
now  extensively  used  in  surgical  practice,  as  a  dressing  for  wounds 
(blue  wool),  and  as  an  antiseptic  lotion  and  injection,  especially 
in  the  puerperal  state.  Symptoms  of  poisoning,  and  even  death has  resulted  from  its  use  as  a  vaginal  and  uterine  lotion. 
Properties.— A  very  heavy  crystalline  mass,  or  white  powder, 

ol  a  peculiar  nauseous  taste,  permanent  in  air,  but  slowly  decom- 
posed in  sunshine,  an  insoluble  grey  powder  being  formed.  It 

dissolves  in  twenty  parts  of  cold,  and  two  of  boiling  water ;  and 
IS  more  soluble  in  alcohol  and  ether ;  hence  ether  is  used  to  remove 
it  from  its  aqueous  solutions.  Common  salt,  also,  renders  it  more soluble. 

Tests. — "We  may  encounter  the  poison  in  substance,  in  solu- tion in  organic  liquids,  and  in  the  tissues  and  organs  of the  body. 

1.  In  Substance. 

When  heated  on  platinum  foil  it  is  wholly  dissipated  in  white 
acrid  fumes.  Heated  on  a  porcelain  slab  with  the  flame  of  a 

spirit-lamp,  it  sublimes  at  200°  Fahr.,  and  melts  at  a  higher  tem- 
perature. The  sublimate  received  on  a  glass  disk  consists  of  small 

groups  of  plates  mostly  drawn  to  a  point  at  one  or  both  ends,  and 
often  radiating  two,  three,  or  more  from  a  point.  Fig.  81  shows 
a  coarse,  and  fig  82  a  more  delicate  specimen,  the  last  from  a  photo- 

graph. The  aiDpearance  shown  in  fig.  83  is  less  common  in  subli- 
mates than  in  deposits  from  liquids.  If  a  sublimate  does  not 

happen  to  be  charactei-istic,  a  minute  drop  of  liquor  potassa3 
applied  to  one  part  of  it,  and  of  solution  of  iodide  of  potassium  to 
another,  will  identify  it  by  the  yellow  and  scarlet  reactions.  These 
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tests  are  conclusive.    The  great  solubi
lity  pi  corrosive  subUmate 

,  tafeJ  fm-ther  distinguisires  it  from  --n--  -k        -  °  sub- 
Thfi  addition  of  liciuor  potassaa  places  the  n

ature  ol  tne  suu 

stance  beyond  a  doi?bt.   It  turns  yellow
,  while  arsenic  undergoes 

Fis.  81. Pis.  82. 

X  60. 

no  change,  and  calomel  is  blackened.  We  may  obtain  still 
 further 

assurance  by  the  following  tests:  1.  Sulphide  of  ammo
nium 

blackens  the  powder.  2.  Iodide  of  potassium  turns  it  to  a  bright
 

scarlet  3  A  clean  rag  moistened  with  ddute  hydrochloric  acid, 

and  sprinkled  with  the  powder,  when  rubbed  on  a  clean  P late  of 

copper,  leaves  a  silvery  stain  readily  volatilized  by  heat  -t.  Mi
x 

one  part  of  the  poison  with  four  parts  of  calcined  bicarbonate  of
 

sodium  ;  place  the  mixture  in  a  dry  reduction-tube  (fig.  62,  p.  396), 
or  in  the  short  tube  (fig.  63,  p.  396),  and  cautiously  apply  the  heat 

of  a  spirit-lamp  ;  a  riug  of  globules  will  be  formed  on  the  cool  sides 

of  the  test-tube,  or  on  the  glass  disk  placed  over  the  mouth  of  the 

short  specimen- tube. 
2.  In  Solution. 

a.  On  the  supposition  that  we  are  ignorant  of  the  contents  of  a 

liquid  submitted  to  analysis,  we  may  ascertain  that  it  contains 

a  crystalline  salt  by  evaporating  a  dro])  on  a  glass  slide,  and 

examining  the  dry  spot  by  the  microscope.  Corrosive 

sublimate  is  deposited,  in  long  single  needles,  plates 

branched  or  stellate,  as  in  figures  81,  82,  or^in  parallel 

groups  of  needles  or  plates,  as  in  fig.  83.  Sul- 
phuretted hydrogen  yields  with  corrosive  sublimate 

a  black  precipitate,  first  giving  a  milky  appearance 

to  the  liquid,  c.  Sulphide  of  ammonium  also  gives  a 
black  precipitate,  cl.  With  liquor  ammoniaj  it  yields,  _ 
in  common  with  lead  and  bismuth,  a  white  precipitate,  but  with 

liquor  potassa3  a  yellow  (the  hydrated  oxide).  By  this  we  recognise 
a  per- salt  of  mercury.  The  supernatant  liquor  contains  chloride 
of  potassium,  e.  This  yellov/  precipitate  being  collected,  washed, 
and  dried,  and  heated  in  a  reduction-tube,  gives  a  well-defined  ring 
of  mercury.  The  sulphide  precipitated  by  sulphuretted  hydrogen, 

or  by  sulphide  of  ammonium,  when  dried  and  heated  with  bicar- 
bonate of  sodium,  also  yields  a  ring  of  mercury. 

Additional  tests  :  1.  Protochloride  of  tin.    A  solution  of  this 

Fis.  83. 
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substance  throws  down  a  white  precipitate,  turning  rapidly  grey and  from  grey  to  black.    The  black  deposit  is  minutely  divided 
fii  nJn  ?  r.r^f ''"^r.*  ̂   "^r^.  t-^ing  decanted  or  sepLted  by filtration,  and  the  deposit  dried,  the  globules  coalesce.    2.  Metallic 

n.d  inf  f ^^*]^  ̂   ̂ '^P'  «f  hydrochloric  acid 
and  introduce  a  narrow  slip  of  clean  copper.    A  "grey  film  will  be formed  on  Its  surface  This  being  carefully  dried!  placed  in  a  ic 

Sol ,  lp\     P  tl^e  spirit-lamp,  yields  a  ring  of  metalUc 
bntVl   i  ^''''1.'  °'  V^^^'  substituted  for  copper  ; but  the  latter  IS  to  be  preferred.  3.  Galvanic  test.  Take  a  nin-ow 
strip  of  zmc  foil,  and  coat  it  with  gold  leaf;  drop  this  into  the solution  slightly  acidulated  with  hydrochloric  acid;  the  gold  will soon  be  covered  with  a  grey  film.  Eemove  it  from  the  solution,  dry It  carefu  ly,  introduce  it  into  a  reduction-tube,  and  heat  it.  A  riuo- 
ot_  metallic  globules  will  be  formed.  This  test  is  applicable  to  very 
minute  quantities.  The  metallic  deposit  may  be  readily  obtained by  placing  a  drop  of  the  acidulated  solution  on  a  surface  of  clean 
copper  or  gold,  and  touching  the  moistened  metal  with  a  frao'ment 
ot  zmc  or  iron.  WoUaston  once  showed  this  reaction  in  court,  with a  key  and  a  sovereign. 

Mercury  is  one  of  the  metals  deposited  on  copper  when  its  solu- 
tions are  treated  by  Rsinsch's  method  (p.  40i).    The  copper  dried 

and  heated  in  a  reduction-tube,  yields  a  ring  of  metallic  mercury.' The  acid  in  combination  may  be  shown  to  be  the  hydrochloric  by 
testing  the  fluid  from  which  the  mercury  has,  by  any  of  the  fore- 

going methods  been  precipitated  with  nitrate  of  silver,  which  yields 
a  white  precipitate  of  chloride  of  silver. 

3.  In  Organie  Liquids. 

Corrosive  sublimate  is  sometimes  swallowed  in  substance,  or 
imperfectly  dissolved;  and  though  very  soluble,  may  be  found  in 
the  stomach  in  a  solid  form,  and  may  be  separated  by  diluting  the 
viscid  contents  with  distilled  water,  stirring  them,  allowing  the 
heavy  corrosive  sublimate  to  subside,  and  quickly  pouring  off  the 
supernatant  liquid.  More  commonly  the  poison  is  given  dissolved 
in  water  or  in  some  liquid  suited  to  disguise  its  taste  ;  and,  when 
so  given,  may  be  decomposed  by  the  contents  of  the  stomach,  or  by 
the  mucous  membrane  itself.  Hence  the  poison  may  exist  in  the 
stomach  partly  in  solution  undecomposed,  partly  combined  with  its 
contents,  partly  in  union  with  its  coats. 

IE  any  of  the  poison  exists  in  the  free  state,  it  may  be  readily 
separated  by  diluting  the  contents  of  the  stomach  with  distilled 
water,  obtaining  a  clear  liquid  by  filtr8.tion,  shaking  it  in  a  stop- 

pered bottle  with  an  equal  bulk  of  ether,  and  drawing  off  the 
ethereal  solution  with  the  pipette.  By  evaporating  a  drop  of  the 
solution  on  a  glass  slide,  the  crystals  depicted  in  fig.  83  will  remain, 
and  may  be  tested  by  minute  drops  of  the  reagents. 

The  solid  contents  of  the  stomach  may  be  examined  by  the  same 
method  as  for  the  organic  tissues. 
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4  In  the  Organic  Tissues. 

Bring  the  organic  matters  into  a  state  to  pass  the  filter  by  the 

method  described  at  p.  407  ;  and  test  the  liquid  by  the  method  of 

Eeinsch  (p.  404).  If  the  copper  receives  a  grey  coating,  wash  it  in 

distilled  water,  dry  it,  and  heat  it  in  a  reduction-tube  (fag.  b2, 

p  3^6)  Globules  of  metallic  mercury  will  be  deposited  on  the  cool 

si:de'of  the  tube,  or  on  the  glass  disk  (fig.  63,  p.  396).  When,  as  m 
examining  the  tissues,  we  have  to  deal  with  small  quantities  of 

mercury,  we  should  employ  the  form  of  reduction-tube  figured  at 

]).  399.  This  test  is  a  very  delicate  one.  The  five-thousaudth  of  a 
grain  can  be  readily  sublimed  and  identified.  The  appearance  of  a 

group  of  globules  obtained  from  this  small  quantity  of  the  metal 
is  shown  iu  a,  tig.  84,  where  they  are  magnified  70  diameters  and 
measure  the  two-thousandth  of  an  inch. 
Sometimes  the  metal  is  oxidized,  and  then  Fig.  84. 

presents  the  appearances  depicted  in  &,  ^ 

fig.  84.    Among  spots  of  no  very  defined         o"  ̂         .  r&'r.v 
shape  are  found  a  number  of  prismatic      /"o  o  V^"s^V4 
crystals,  some  scarcely  longer  than  their         ©  '.  -^v;^^.- 
breadth,  while  others  are  long  needles.  ®  ®©q 
As  arsenic  dejjosited  on  copper  by  Reiusch's     o  *  ®  ® 

process,  and  sublimed  in  the  same  way,  may 
also  yield  distinct  globules  (fig.  62,  p.  396),  having  a  strong  metallic 
lustre,  the  one  may  have  to  be  distinguished  from  the  other. 

The  distinction  is  rendered  easy  by  the  fact  that  the  globules  of 
arsenic  obtained  in  this  way  are  always  mixed  with  the  character- 

istic octahedral  crystals  of  arsenious  acid,  while  those  of  mercury 
are  either  unmixed,  or  blended  with  the  small  needles  just  described 
and  figured. 
When  a  liquid  found  iu  the  stomach,  or  obtained  by  simple 

boiling,  yields  mercury  by  any  of  the  processes  now  described,  we 
have  evidence  of  a  soluble  salt  of  mercury,  and  a  strong  presump- 

tion in  favour  of  corrosive  sublimate  ;  but  when  the  solid  matters 
after  evaporation  to  dryness  are  treated  with  hydrochloric  acid, 
we  have  no  evidence  of  a  soluble  salt,  because  even  an  insoluble 
salt,  thus  treated,  would  be  converted  into  corrosive  sublimate. 
This  process,  then,  is  open  to  the  objection  that  the  mercury  which 
it  is  the  means  of  discovering  may  have  been  administered  as  a 
medicine  in  the  form  of  calomel,  blue  pill,  or  grey  powder.  This 
objection  could  only  be  answered  by  distinct  evidence  of  such  sub- 

stances not  having  been  given  as  medicine,  or  by  the  characteristic 
symptoms  and  post-mortem  appearances  due  to  corrosive  sub- 

limate being  present.  The  sulphide  of  mercury  prepared  from 
the  acid  solution  after  the  destruction  of  the  organic  matter  is 
distinguished  from  the  similar  sulphides  of  lead  and  copper  by 
yielding  a  sublimate  of  metallic  mercury  when  heated  with  bicar- 

bonate of  sodium,  and  also  by  its  insolubility  in  nitric  acid.  The 
sulphide  of  mercury  is  readily  soluble  in  nitro-hvdrochloric  acid. 
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Quantitative  Analysis.-The  quantity  of  the  poison  is  best 
S^T/"!?  V  perchloride  of  tin.    This  should  be added  to  the  liquid  containing  the  poison  so  long  as  any  precipi- tate falls  which  should  then  be  washed,  dried,  and  weighed  Of 

the,metalhc  mercury  thus  thrown  down,  100  grains  correspond  to 
ld5.  gi-ains  of  corrosive  sublimate.  If  estimated  as  the  sulphide, 100  ot  the  washed  and  dried  sulphide  correspond  to  116-81  of  the corrosive  sublimate. 

_  When  there  is  reason  to  believe  that  the  quantity  of  the  poison 
is  considerable,  we  may  follow  with  advantage  the  summary  pro- cess recommended  by  Ohristison.  The  solid  matters  are  to  be 
triturated  with  protochloride  of  tin,  when  the  mixture  will  assume 
a  slate-grey  colour,  aud  separate  readily  into  a  liquid  and  coao-u- 
lum  The  liquid  may  be  rejected,  but  the  coagulum,  having  been washed  on  a  filter,  must  be  carefully  removed  and  boiled  in  a 
moderately  strong  solution  of  caustic  potash  until  all  the  lumps 
disappear.  The  oxide  of  tin  with  the  animal  and  vegetable  matters 
is  thus  dissolved,  and  the  solution,  on  remaining  at  rest,  deposits 
a  heavy  grey  powder,  consisting  chiefly  of  finely  divided  mercury. 
To  separate  the  mercury  completely,  the  solution  must  be  allowed 
to  remain  at  rest,  at  a  temperature  little  short  of  boiling,  for 
about  twenty  minutes.  The  supernatant  liquor  may  then  be 
drawn  off,  aud  the  remaining  black  powder,  after  repeated  wash- 

ings, may  be  removed,  dried,  and  sublimed. 
Corrosive  sublimate,  like  arsenic  and  other  active  poisons,  may 

be  rejected  from  the  stomach  so  as  not  to  be  detected  after  death. 

Experiments  on  Animals. 

The  experiments  of  Sir  Benjamin  Brodie  show  that  corrosive 
sublimate  is  a  very  active  poison.  Six  grains  dissolved  in  six 
drachms  of  water  killed  a  rabbit  in  4J  minutes,  and  a  scruple 
proved  fatal  to  a  cat  in  25  minutes.  The  rabbit  became  insensible 
in  three  minutes,  and  was  convulsed ;  and  on  opening  the  chest 
the  heart  had  ceased  to  beat,  and  its  left  cavities  contained  scarlet 
blood.  The  mucous  membrane  at  the  cardiac  end  of  the  stomach 

was  of  a  dark  grey  colour,  much  softened  and  readil}-  detached ; 
but  similar  effects  were  produced  by  the  poison  after  death.  Sir 
B.  Brodie  attributed  its  fatal  effects  to  this  chemical  action.  Dr. 

Bostock  and  other  experimenters,  by  giving  smaller  doses,  pro- 
duced the  common  symptoms  of  irritant  ijoisoning,  followed  by 

death  after  some  hours  ;  and  on  dissection  the  mucous  membrane 
of  the  stomach  was  found  inflamed.  More  recent  experiments, 
while  apparently  establishing  the  fact  that  the  corrosive  action 
of  salts  of  mercury  depends  on  their  solubility  and  affinity  for 
albuminoids,  have  not  thrown  much  light  on  the  constitutional 
toxic  effects  of  mercury  and  its  compounds. 
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SYMPTOMS,  POST-MORTEM  APPEARAWCES,  AND 
TREATMENT. 

Symptoms. — Immediately,  or  within  one  or  two  minutes  of 
swallowing  a  substance  or  liquid  of  a  peculiarly  nauseous,  metallic, 
styptic  taste,  there  is  a  sense  of  tightness  and  burning  in  the 
throat  and  gullet,  greatly  increased  by  pressure,  and  by  attempts 
to  swallow,  speedily  followed  by  burning  pain  in  the  epigastrium, 
also  increased  by  pressure.  Vomiting  and  purging  of  stringy 
mucus  or  of  bilious  matter  often  containing  blood  ensue,  and  the 
entire  abdomen  becomes  distended  and  exquisitely  painful.  The 
face  is  generally  flushed  and  swollen,  and  the  eyes  sparkling  ; 
but  in  other  cases  it  is  pale  and  anxious,  the  lips  white  and 
shrivelled,  and  the  eyes  dull  but  expressive  of  great  anxiety.  The 
diarrhcEais  accompanied  with  tenesmus,  anddysuriais  often  present, 
the  secretion  of  urine  being  scanty  or  altogether  suppressed.  The 
pulse  is  full,  quick,  and  frequent,  or  small,  frequent,  and  intermittent, 
according  as  the  symptoms  are  those  of  high  fever  or  of  collapse ; 
and  the  breathing  is  quick  and  catching.  In  some  cases  there  are 
drowsy  intervals  of  comparative  ease,  and  this  drowsiness  some- 

times deepens  into  coma.  Cramps,  twitchings,  and  convulsions  of 
the  limbs,  are  often  present  from  an  early  jjeriod  ;  and  occasionally 
thei*e  is  pai-alysis.  Death  takes  places  duiiut,'  iaint,  iu  the  midst 
of  strong  convulsions,  or  during  protracted  insensibility.  To  these 
symptoms,  in  most  cases  which  do  not  prove  rapidly  fatal,  saliva- 

tion is  superadded,  and  the  painful  train  of  nervous  symptoms 
caused  by  the  specific  effect  of  mercury  on  the  system. 

But  the  symptoms  are  by  no  means  uniform,  nor  is  the  mode 
of  death  always  the  same.  Three  varieties  of  cases  at  least  may 
be  recognised : — 1.  Violent  irritation  of  the  stomach  and  bowels, 
with  collapse.  2.  Salivation  and  other  remote  effects,  with  little 
or  no  irritation  of  the  alimentary  canal.  3.  Irritation  of  the 
stomach  and  bowels,  followed  by  salivation  and  remote  constitu- 

tional effects. 

Diagnosis  from  arsenical  poisoning. — According  to  Chris- 
tison,  the  symptoms  of  corrosive  sublimate  commence  sooner,  the 
acridity  and  contraction  of  the  throat  are  more  marked,  the' dis- charges more  frequently  bloody,  and  the  irritation  of  the  kidneys more  pronounced. 

Constitutional  eflfeets  of  mercury.— 1.  When  mercurials 
are  absorbed  in  sufficient  quantity  into  the  system,  either  durino- 
medicmal  administration,  internally  or  externally,  or  from  their 
use  in  the  arts,  various  constitutional  effects  manifest  themselves 
Among  the  first  and  most  characteristic  of  these  is  mercuriai 
salivation,  characterized  by  a  brassy  taste,  a  peculiar  foetor  of 
the  breath,  tenderness  and  swelling  of  the  mouth,  inflammation 
swelhng,  and  ulceration  of  the  gums,  an  increased  flow  of  saliva  a 
quick  pulse,  hot  skin,  and  other  symptoms  of  fever.  Ju  the  wors* 
cases  tlie  salivation  is  profuse,  the  face,  neck,  and  tong-ue  swollen" the  msidc  of  the  mouth  ulcerated  or  gangrenous.  ' 

1'  r 
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Several  interesting  questions  arise  out  of  this  symptom  of  mer- 

curial poisoning : — a.  What  is  the  smallest  dose  that  will  occasion 
salivation  P  h.  Can  salivation  be  produced  by  other  causes,  and, 
if  so,  can  we  distinguish  it  from  the  effects  of  mercui-y  ?  c.  What 
in  the  earliest  period  at  which  salivation  may  occur  ?  d.  How  long 
may  it  last?  e.  Can  salivation  cease  and  recur  without  a  renewed 
use  of  the  mercurial  preparation  P  /.  Is  it  possible  to  distinguish 
gangrene  of  the  mouth,  the  effect  of  mercury,  from  the  same  disease 
due  to  other  causes  ? 

a.  Smallest  dose.  There  is  much  difference  between  individuals, 
between  persons  of  different  ages,  and  even  in  the  same  person  at 
different  times,  in  respect  of  the  quantity  of  mercury  which  can  be 
borne.  As  a  general  rule,  children  are  less  susceptible  of  the 
action  of  mercury  than  adults,  the  robust  than  the  delicate.  The 
same  female  who  in  her  ordinary  state  of  health  is  affected  with 
difiB.culty,  will,  when  suffering  from  ansemia,  be  salivated  with  a 

few  doses  of  blue  pill.  In  scrofula  and  Bright's  disease,  and  in 
affections  of  the  nervous  system,  very  marked  effects  are  often 

produced  by  small  doses  of  mercury.*  Again,  there  are  many 
persons  peculiarly  susceptible  of  its  action,  and  others  whom  large 
and  repeated  doses  will  not  affect.  Many  instances  of  severe,  and 
even  fatal,  effects  from  small  doses  are  on  record.  In  an  apoplectic 

patient  of  Dr.  Bright's,  five  grains  of  calomel  placed  on  the  tongue 
produced  in  three  hours  violent  salivation,  and  such  swelling  of  the 

tongue  as  to  render  scarifications  necessary.  Three  grains  of  corro- 
sive sublimate  in  three  doses  have  caused  violent  ptyalism ;  three 

five-grain  doses  of  blue  pill,  given  one  every  night,  have  proved 
fatal ;  two  grains  of  calomel  have  caused  ulceration  of  the  throat, 

exfoliation  of  the  jaw,  and  death ;  and  the  external  application  of 
three  drachms  of  mercurial  ointment  has  destroyed  life  in  eight 

days  ('Ohristison). 
h.  Salivation  from  other  causes.  Salivation  may  occur  sponta- 

neously, so  as  to  constitute  a  disease  in  itself,  or  it  may  be  due  to 
the  mere  accumulation  of  saliva,  through  some  disease  of  the 

throat,  such  as  quinsy,  preventing  deglutition.  It  may  even  be 

occasioned  by  the  imagination,  as  in  a  case  related  by  Christison. 

Yarious  preparations  of  gold,  copper,  lead,  arsenic,  antimony,  and 

bismuth ;  sulphuric  acid,  iodine,  and  iodide  of  potassium ;  several 

veo'etable  substances,  such  as  castor-oil,  foxglove,  opmm,_  and 

prussic  acid,  have  also  given  rise  to  salivation ;  and  jaborandi  and 

its  active  principle,  pilocarpine,  are  powerful  sialagogues. 

The  distinction  between  mercurial  saUvation  and  that  due  to 

other  causes  is  generally  easy,  in  the  first  stage.  Mercu
rial  sali- 

vation is  preceded  by  a  coppery  taste  and  peculiar  fcetor  ot  t
he 

breath,  and  accompanied  by  redness,  spongmess,  an
d  ulceration 

of  the  gums.    These  are  wanting  in  spontaneous  salivatio
n,  and  in 

*  la  a  casn  of  paralysis  of  tbo  facial  ucrvo  which  came  iiucler
  my  notice, 

IhPve  was  a  distinct  red  line  upon  the  gums  of  tlie  paralysed  
side,  wh  le  the 

Sher  was  Juito  free.  The  sensibility  of  the  affected  side  
.vas  perfect,  though 

the  patient  complained  of  tuighng  (G.). 
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that  produced  by  most  of  the  medicines  just  m
entioned  *    Bat  the 

'SauLd  stac^e  Jf  mercurial  saliyation  seems  to  dilierl
ess  strikingly 

i  some  se°vere  affections  of  the  mouth  due  to 
 ottier  causes  and 

accompanied  by  ptyalism.    Thus,  m  a  cu
rious  of  an 

epidemic  salivation,  forming  part  of  a  tertian    ̂ ve^,  q  iff 
Haller's' Collections'  on  the  authority  of  Q^^*^ 

that  in  one  instance  it  was  as  great  as  the  most  
violent  meicuiial 

salivation,  and  was  accompanied  by  fcBtor,  superhcial 
 ulceration 

of  the  mouth,  pustules  on  the  tongue,  relaxation  of  the  
gums,  and 

looseness  of  the  teeth  (Ohristison).  _ 

c  Earliest  period.  Mercurial  salivation  rarely  sets  i
n  undei 

twenty-four  hours ;  but  in  Dr.  Bright's  case,  ]ust  cited,  it  appeared 

in  three  hours.  In  a  case  of  poisoning  by  two  drachms  of 
 corrosive 

sublimate,  it  began  in  four  hours  (Taylor).  The  shortest  pe
riod, 

therefore,  may  probably  be  stated  at  three  hours. 

d  Duration.  This  is  very  variable,  and  may  continue  tor  any 

period  from  a  few  days  to  as  many  years.  In  one  instance  i
t  is 

alleged  to  have  lasted  six  years  ('  Lancet,'  No.  453). 

e  Intermittent  salivation.  Dr.  Robert  Williams  ('Element
s 

of  Medicine,'  vol.  ii.  p.  523)  gives  a  case  on  the  authority  of  Dr. 

Daniel,  in  which  salivation  was  suspended  for  eight  or  nme  days 

under  an  attack  of  remittent  fever,  and  then  returned,  though  no 

mercury  had  been  given  after  the  fever  came  on.  Instances  ot 

recurrence  after  three  and  even  four  months  are  on  record ;  but  in 

one  case,  quoted  by  Ohristison,  the  salivation  was  unattended  by 

fretor,  redness,  ulceration,  or  sponginess  of  the  gums.  The 

possibility  of  recurrent  mercurial  salivation  is  also  confirnied  by 

analogy ;  for  in  the  case  referred  to  in  the  foot-note,  the  salivation 

took  place  after  the  iodide  of  potassium  had  been  suspended  for 
several  weeks.  .   ̂   ̂^ 

f.  Gangrene  of  the  mouth.  Oases  of  ccmcrum  oris  following 

exhausting  maladies,  or  occurring  in  children  badly  lodged  and 

badly  fed,  are  not  very  rare.  In  such  cases  it  seldom  happens 

that  mercury  in  some  form  has  not  been  given.  Hence  a  difficult 

question  as '  to  the  cause  of  the  disease.  In  the  absence  of  any exact  means  of  discrimination,  it  maybe  sufficient  to  statethat 

extreme  debility,  brought  on  by  any  of  the  causes  just  mentioned 
is  a  sufficient  cause;  and  that  even  if  the  mercury  which  may 

have  been  given  has  contributed  to  the  fatal  result,  the  medical 
man  is  not  to  be  blamed  for  the  use  of  a  medicine  of  great  value 

in  the  diseases  of  children,  and  which  less  frequently  causes  saliva- 
tion in  them  than  in  adults.  It  is  generally  stated  that  gangrene, 

the  effect  of  mercury,  may  be  distinguished  by  its  beginning  in 
the  mucous  membrane  of  the  mouth  and  throat,  while  the  can- 

crum  oris  begins  in  the  skin  of  the  cheek  or  chin.    This  state- 
*  A  case  uiulev  my  cai-c  when  a  former  edition  of  this  work  was  in  tho  press, 

scorns  to  justify  the  cautious  statement  in  the  text.  All  tho  symptoms  of 
severe  moreurial  salivation  were  present  as  tho  effoet  of  a  course  of  iodide  of 
potassium,  in  the  ascertained  absence  of  mercurial  preparations,  otLer  tlian 
those  given  from  time  to  time  as  aperients,  such  aperients  not  having  pre- 

viously affected  tho  system  (G.). 
F  P 
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nieut  is  witliout  fouudation  ;  for  in  a  fatal  case  of  mecurial  sali- 
vatiou  that  occurred  under  the  care  of  Dr.  John  Bric^ht  of  the 
Westraiuster  Hospital,  the  gangrene  began  as  a  smalfblack  spot between  the  lower  hp  and  chin  ;  and  other  like  cases  are  on  record 
2  Mercurial  Tremors,  Shaking  Palsy,  Tremblement 

metallique.— Ihis  disease  occurs  more  particularly  in  men  whose work  exposes  them  to  the  fumes  of  mercury,  or  causes  them  to 
handle  the  oxide  so  as  to  absorb  it  by  tlie  skin  ;  such  as  quicksilver miners,  water  gilders,  mirror  silverers,  and  barometer  makers. 
Lt  may  begin  suddenly  or  come  on  gradually ;  and  may  or  may aot  be  attended  by  salivation.    The  upper  extremities  are  com- 

monly first  affected,  and  then,  by  degrees,  all  the  muscles  of  the 
body.    In  the  worst  cases,  the  patient  can  neither  speak,  masti- 

cate, nor  walk.    The  unsteadiness  of  the  arms  prevents  liim  from 
.  grasping  objects,  and  the  muscles  of  the  legs  are  so  convulsed  that 
he  cannot  plant  his  foot  firmly  on  the  ground,  but  when  he  tries 
to  walk,  his  gait  becomes  an  unsteady  dancing  trot.    In  some 
cases,   paralytic  affections    occur,  attacking  chiefly  the  upper 
extremities,  like  lead  ;  but  sometimes  also  the  laryngeal  muscles, 
causing  npbonia.    Psychical  symptoms  generally  manifest  them- 

selves.   The  patient  becomes  irritable  and  melanchohc,  and  some- 
times demented  or  maniacal.    If  the  patient  does  not  give  up  his 

work,  he  loses  his  memory,  is  unable  to  sleep,  becomes  delirious, 
and  so  dies.    On  leaving  off  his  work  he  generally  gets  well,  but 
the  recovery  may  occupy  some  weeks  or  mouths.    Sometimes  the 
disease  is  incurable.    The  absorption  of  the  poison  is  occasionally 
indicated  by  a  blue  mark  on  the  gums,  as  in  lead  poisoning,  but 
more  commonly  by  a  dark  red  line;  and  a  curious  symptom  not 
generally  recognized,  though  often  present,  is  a  brittle  state  of  the 
teeth,  causing  them  to  chip.    The  preventive  treatment  of  this 
affection  consists  in  cleanliness,  ventilation,  and  a  low  temperature 
of  the  workshops  :  the  swallowing  of  white  of  egg  in  water  three 
or  four  times  a  day  may  be  recommended. 

In  two  instances,  an  exposure  to  the  vapours  of  mercuric 
methide,  in  course  of  preisaration  in  the  laboratory  of  a  medical 
school,  gave  rise  to  cerebral  symptoms,  and  death  in  delirium  and 
coma  after  ten  day?,  in  the  one  who  had  been  exposed  longest 
(three  months)  to  the  vapour  ;  and  in  the  other,  exposed  a  shorter 
period,  to  death  at  the  end  of  a  year  in  a  state  of  complete 
dementia.* 
Post-mortem  Appearances. — Corrosive  sublimate  and  the 

soluble  salts  of  mercury  give  rise  to  post-mortem  appearances 
intermediate  between  those  produced  by  the  corrosive  acid  poisons 
and  by  tlie  stronger  non-corrosive  irritants,  such  as  arsenic. 
Corrosion,  softening,  and  sloughing  ulceration  of  the  stomach  and 
intestines  are  of  frequent  occurrence,  and  the  peritoneum  is  often 
inflamed.  The  sloughs  have  been  found  to  yield  mercury  on 
analysis.  Sometimes  the  small  intestines  escape,  and  the  poison 

acts  only  on  the  stomach  and  on  the  rectum,  or  on  the  large  in- 

*  ',St.  r.iu-lli(ilomew's  Hosp.  Itop.,'  IHH-'j,  i.  ̂i.  111. 
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testiuos  oeuerally.  The  decomposition  of  the  salt  by  con
tact  with 

the  mucSus  membrane,  with  the  contents  of  the  stomach,
  or  with 

antidotes,  and  the  consequent  deposition  of  minutel
y  divided 

mercury  on  the  liniuo-  jnembrane,  as  a  thia  slate-coloured  coyen
iig, 

sometimes  serves  to  identify  the  poison.  When  the  body  is  in  a 

.tate  of  decay,  a  similar  appearance  may  be  caused  by  snlphurett
ecl 

livdro"-en  o-iving  rise  to  the  formation  of  the  black  sulphide. 

^Stcrcurial  salivation  is  detected  by  the  inHamed  or  sloughing  state 

of  the  mucous  membrane  of  the  mouth.  ,   ,  ,  c 

In  poisoning  with  corrosive  sublimate,  a  highly  inflamed  state  ot 

the  urinary  organs  and  contraction  of  the  bladder,  corresponding 

to  the  scanty  secretion  of  urine  during  life,  are  more  frequent  than 
in  poisoning  with  arsenic.  it.-  e 

Intense  inflammation  and  ulceration,  and  oven  sloughing  ot 

the  CEecum  and  large  intestines,  are  also  more  c  jmmon  in  poison- 

ing by  corrosive  sublimate  than  in  poisoning  by  tartar  emetic  and 

arsenic.  These  appearances  are  probably  exphained  by  the  elimina- 
tion from  the  glands  of  the  large  intestines,  of  a  highly  irritant 

poison. 
Corrosive  sublimate  applied  to  the  mucous  membrane  after  death 

hardens  it,  and  causes  it  to  assume  a  dead  white,  wrinkled,  and 

granulated  appearance,  with  rose-coloured  vessels  ramifying  upon 
it.  These  appearances  extend  to  the  muscular  and  peritoneal  coats. 
Sir  B.  Brodie  found  the  same  effect  to  be  produced  on  the  living 
and  dead  mucous  membrane. 

Fatal  dose. — Three  grains  have  proved  fatal  to  a  child ;  but 
large  doses  have  been  swallowed  with  impunity,  being  rejected  by 
vomiting,  or  decomposed  by  antidotes. 

Fatal  period. — The  shortest  period  on  record,  half  an  hour, 
was  in  a  case  reported  by  Mr.  Welch  to  Dr.  Taylor.  Oases  of 
death  in  two  or  three  hours  are  not  rare.  The  nitrate  of  mercury 
has  proved  fatal  in  two  hours  and  a  half.  In  the  case  of  corro- 

sive sublimate,  as  in  that  of  arsenic,  the  period  is  extremely 
variable.* 

Mortality. — More  than  half  the  cases. 
Treatment. — The  best  antidote  to  corrosive  sublimate  is  albu- 

men. G-luten,  or  wheat  flour,  milk,  iron  filings,  a  mixture  of  gold 
dust  and  iron  filings  suspended  in  gum  water,  the  hydrated  proto- 
sulphide  ot  iron,  the  carbonates  of  the  alkalies,  and  meconic  acid, 
have  also  been  suggeste;l.  Those  most  readily  procured  are  the 
white  of  egg  and  gluten.  The  white  of  egg  should  be  given 
freely  mixed  with  water,  as  long  as  urgent  symptoms  are  present, 
accompanied,  if  necessary,  by  emetics  and  diluents.  If  eggs 
cannot  be  procured,  flour  mixed  with  water,  or  milk,  may  be 

*  The  following  periods  are  ou  record: — One  of  "2  hours;  one  of  2i  hours; 
one  of  3  hours  ;  ouc  of  (i  hours ;  cue  of  11  hours  ;  and  one  of  3,  G,  8,  and'll  days rospectively.  Of  these  nine  cases,  thou,  about  half  died  in  less  than  12  hours 
and  the  remainder  in  a  period  varying  from  3  to  11  days. 

'I'he  reader  is  refeiTed  to  the  following  cases: — 'Medical  Gazette,'  vii.  329  ; 
viii.  GIG;  xxi.x.  7!)7  ;  xxxi.  656.  'Ed.  Med.  and  Surg.  Journal'  (five  cases' 
Valentine),  xiv.  4G8 ;  li.  114  ;  liii.  404;  Iviii,  505;  'Lancet,'  Fob.  1870  (Eade) 

■ B 
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substituted.  White  of  egg  has  been  proved  to  be  au  efficient 
antidote  in  so  many  cases,  that  where  it  is  at  hand  it  is  unneces- 

sary to  resort  to  any  other. 
The  rest  of  the  treatment  is  that  proper  to  poisoning  by  the 

irritants  generally.  Where  salivation  is  present,  cool  air,  cold 
drinks,  and  gentle  aperients,  with  gargles  of  alum  or  common  salt, 
must  be  used.  Acetate  of  lead,  recommended  in  ordinary  medical 
treatment,  would  be  objectionable  in  medico-legal  cases. 

OorrosivG  sublimate  produces  its  characteristic  effects  in  what- 
ever way  it  may  be  introduced  into  the  system.  Death  has  happened 

through  the  cutaneous  absorption  of  the  poison.* 

CALOMEL. 

{Suhchloride  of  Mercury,  Protochloride  of  Mercury.) 

Properties. — A  heavy  white  or  yellowish-white  powder,  in- 
soluble in  water,  alcohol,  and  ether,  but  soluble  in  nitric  and 

hydrochloric  acids. 
Tests. — Calomel,  like  corrosive  sublimate  and  arsenic,  volatilizes, 

but  as  an  amorphous  powder,  and  at  a  temperature  of  240°  Fahr. 
Its  insolubility  in  water  distinguishes  it  from  corrosive  sublimate, 
but  not  from  ar.senious  acid.  It  is  turned  black  by  sulphide  of 
ammonium,  liquor  potass^,  and  liquor  ammoniis.  It  reacts  'i^e 
corrosive  sublimate  with  protochloride  of  tin ;  heated  with  ca  ■  ■  • 
nate  of  sodium,  it  yields  a  sublimate  of  metallic  mercury,  and  it 
gives  a  silvery  stain  when  moistened  with  dilute  hydrochloric  acid 
and  rubbed  on  copper  foil. 

Calomel,  though  generally  a  safe  medicine,  and  one  that  may 
be  given  in  many  diseases  in  large  doses  often  repeated,  sometimes 
acts  as  a  strong  irritant  poison,  or  destroys  life  by  producing 

gangi'ene  of  the  mouth  and  throat.  Oases  are  on  record  of  fatal 
results  following  a  single  dose  of  a  scruple,  fifteen,  eight,  and  six 
grains.  On  the  other  hand,  doses  of  three  drachms  and  of  one 
ounce  have  been  taken  with  impunity.  In  Asiatic  cholera,  and  in 
the  severe  fevers  of  hot  climates,  calomel  in  repeated  doses  of  one 

scruple  has  appeared  to  be  beneficial. 
The  exceptional  effects  of  calomel  have  been  attributed  to  its 

partial  conversion  into  corrosive  suljlimate  by  the  free  hydrochloric 
acid  of  the  stomach,  or  by  contact  with  chloride  of  sodium,  or 
chloride  of  ammonium ;  but  the  quantity  of  corrosive  sublimate 
formed  by  these  reactions  has  been  shown  to  be  extremely  small. 

Calomel  has  been  found  to  contain  the  500th  of  its  weight  of  cor- 
rosive sublimate. 

The  other  compounds  and  preparations  of  mercury  possess 

poisonous  properties;  but  as  they  are  very  rarely  taken  as  poisons 
a  brief  description  of  them  will  suffice. 

Red  precipitate  (red  oxide  of  mercury). — This,  mixed  with 

lard  or  grease,  is  largely  used  for  destroying  vermin.  Its  crystals 

are  small,  brilliant,  and  of  a  scarlet  or  deep  orange  colour;  the 

*  £!(;fi  '  T>nucot,'  Sfipt.  Ifi,  1871. 
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1       ;i     T4-      vAvv  hcavv,  insoluble  in  water, 
powder  is  orange-coloared  .Sin  -Ic  Lcid  wh  ch  couvcvts  it  into 
,ut  soluble  in  warm  hydrochloiic  fci^fj  y"'*^    it  is  entirely  dis- 
covrosive  sublimate.    Heated  ̂ ^.^.^•f.^^tndoxyseu  ̂ as  ̂v^ 
sipated,  metallic  globules  ai-e  subhmed  ;^"^^°^yS^V_!oinnabar  is 

Cinnabar,  Vermilion  (bisulphide 
 of  meic 

found  in  commerce  as  a  dark        .  ̂^^^  '^p^^  and 
vermilion  as  a  fine  red  powder.    It      m  use  a    J  p 

 , 

has  caused  mercurial  symptoms  by  being  e^^^^^^^  ^ 

vulcanite  setting  of  artificial  teeth  (Wo
odman     As  thiow 

from  a  solution  of  a  per- salt  oi  mercury  '^^  ̂f^r^^^  ̂̂ ^^^ 

ii^r^s^h^oSic  hss'^si 
^So^iroJtdSm,lM^ 

m  rcurv  are  sublimed ;  and  on  adding  a  ̂.^■^^J.^^'^;;,*"        ̂ cf  ot 
sulphuretted  hydrogen  is  given  oS,  

showing  the  pie.ence 

"tee  precipitate  (ammonio-chlorlde  of       ̂ ^^tJ-T^.^ It 
heavy  powder,  insoluble  in  water,  and  entirel

y  clissipated  by  hea^. 

It  yields  with  carbonate  of  sodium  a  ^^^^^'^^^^Ji,  ' 
boiled  with  liquor  potassa3,  ^§7^       ̂ r,.,  o^^^ 
potassium  formed,  which  may  be  detected  b

y  the  mti ate  of  silver 

and  bichloride  of  platinum  tests  ;  the  yel  ow  f  ̂ X^^.H,,, 
Turpetli  Mineral  (mercuric  oxy-sulphate).— 

A  heavy  yellow 

powder,  sparingly  soluble  in  water,  and  yieldi
ng  when  heated  a 

metallic  sUlimate,  with  fumes  of  sulphurous  acid.  
  When  boiled 

ia  a  solution  of  potash,  the  yellow  peroxide  is  '^i^^ 

a  sulphate  of  potassium  formed,  which  may  be  identifi
ed  as  above. 

Nitrates  of  mercury  (mercurous  and  mercuricj
.— mese  are 

used  as  escharotics,  and  in  the  arts  chiefly  in  the  prepara
tion  ot 

skins  and  furs.  The  nitrate  of  mercury  is  m  the  form  ot  w
hite 

crystals,  very  soluble  in  water,  and  yielding  a  highly  acid  an
d  cor- 

rosive solution.  When  heated,  the  crystals  give  off  nitrous  acid  gas 

and  yield  metallic  globules.  Mixed  with  carbonate  ot  sodium 
 and 

heated,  the  metal  is  sublimed.  Liquor  potassas  throws  down  a 

yellow  precipitate  from  its  solution  in  water,  leaving  dilute  nitn
c 

acid,  readily  detected  by  adding  carbonate  of  potassium  till  effer
- 

vescence ceases,  and  so  forming  nitrate  of  potassium.  Ihe  sub- 
nitrate  differs  from  the  nitrate  in  yielding  with  liquor  potassa3  a 
black  precipitate. 

Bieyanide  of  mercury  (prussiate  of  mercury).— This  consists 

of  white,  heavy,  inodorous  crystals,  which  have  a  strong  metalhc 

taste,  are  soluble  in  hot  and  cold  water,  but  nearly  insoluble  m 

alcohol.  When  heated,  the  crystals  yield  metallic  mercury  and 

cyanogen  gas,  recognized  by  the  characteristic  purple  colour  of  its 

flame.'  When  heated  with  hydrochloric  acid,  hydrocyanic  acid  is 
given  off".  The  solution  yields,  with  sulphuretted  hydrogen,  and 
sulphide  of  ammonium,  a  black  precipitate,  but  no  precipitate  with 
liquor  potassjE. 

All  the  foregoing  preparations  of  mercury  have  in  rare  instances 
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„t  l7°  <'f%<>.fP°iso"n,?  by  red  precipitate  occurred  in  the  practice 

|et^
j;M^

 

aZu  Arq^     ̂   m  a  case  related  by  Graham  ('Brifc.  Med.  Journ.  " Apul  1869),  where  2  drachms  of  white  precipitate  were  taken the  symptoms  were  those  of  a  pure  irritant,  without  any  of  the 

TlL'^ea  f^'f-  '  P^-^^"^-*  wom'au  took 
Thp^vP        T      •  ''^  precipitate,  with  suicidal  intent. The  e  was  burning  m  the  throat,  colic,  and  bloody  diarrhoea,  and vomiting  of  mucus;  swelling  of  the  mucous  membrane  of  the 
Td  if"^  ulceration  in  two  days;  cramps  in  the  calves and  gieat  collapse.  The  urine  was  diminished,  and  contained 
a  bumen  and  mercury  up  to  the  eighth  day;  on  the  ninth  day abortion  occurred,  and  on  the  twelfth  a  papular  erythema appeared  on  the  skin.    Eecovery  followed.* 

IV.  LEAD  AND  ITS  PREPARATIONS. 

Acute  poisoning  with  the  salts  of  lead  is  as  rare  as  the  chronic form  js  common. 

The  metal  itself  is  not  poisonous  ;  but  as  it  is  readily  acted  on  by 
acids,  it  may  impart  poisonous  properties  to  such  liquids  as  wine, 
vinegar,  and  cider,  when  used  (as  formerly  in  Devonshire)  in  making 
or  repairing  the  cyder  presses.  When  employed  to  line  packing cases  for  snuff  and  other  commodities,  it  may  contaminate  the 
contents.  The  metal  may  become  poisonous  by  combining  with  the contents  of  the  stomach. 

The  preparations  of  lead  used  in  medicine  or  the  arts,  are  the 
two  oxides,  the  carbonate,  the  acetate  and  subacetate,  the  sulphate, 
the  chloride,  and  the  nitrate  ;  of  which  the  carbonate  and  acetate 
are  the  most  important  in  a  medico-legal  point  of  view. 
Tests.— On  the  supposition  that  we  are  ignorant  of  the  base 

contained  in  a  solution  presented  for  analysis,  we  first  transmit 
sulphuretted  hydrogen  through  it,  or  add  a  few  drops  of  the  sul- 

phide of  ammonium.  Lead  is  one  of  those  bases  which  give  with 
this  reagent  a  black  or  deep  brown  precipitate ;  and  liquor 
amm.onise,  liquor  potassas,  and  dilute  sulphuric  acid  throw  down  a 
white  precipitate.  By  this  succession  of  trial  tests,  we  infer  that 
the  solution  contains  a  salt  of  lead. 

'  lirit,  Merl.  Jouni.,'  March  7,  1885,  p.  48i. 
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The  base  is  completely  identified  by  the  following  tests  : 
 1.  Chro- 

mate  of  potassium  yields  a  gamboge-yellow  chromate  ot  lead. 
 ̂ . 

Iodide  of  potassium  an  iodide  of  lead  of  the  same  colour.  ...  i  t  a
 

fragment  of  zinc  the  size  of  a  pin's  point  be  placed  in  a  drop of  the  solution,  the  lead  is  quickly 

deposited  as  a  "  lead-tree,"  in  one  Kif;.  8''>- 
of  the  annexed  forms.  It  should 
be  examined  by  the  microscope 
before  it  has  become  obscured  by 
the  white  carbonate.  This  test 
acts  characteristically  on  one 
grain  of  the  acetate  of  lead  in 
four  ounces  of  distilled  water. 
Oxides  of  lead. — There  are 

three  oxides  of  lead :  the  prot- 
oxide, red  lead,  and  the  peroxide.  The  protoxide,  as  a  yellow  semi- 

crystalline  glass,  is  the  litharge  of  commerce  ;  as  a  fine  powder, 
it  is  massicot.  A  mixture  of  the  protoxide  and  peroxide  is  the 
minium,  or  red  lead,  of  commerce.  The  brown  peroxide  is  little 
known  out  of  the  laboratory. 

Litharge  (protoxide  of  lead). — This  is  in  common  use  by 
painters  and  glaziers.  It  forms  a  cheap  glaze  for  the  common  kinds 
of  earthenware ;  and  serious  accidents  have  arisen  from  its  being 
acted  on  by  acids.  Litharge  has  also  been  used  to  impart  a  sweet 

taste  to  sour  wines,  and  it  is  a  constituent  of  certain  haii'-dyes  (p.  18) 
It  is  also  used  in  japanning.  It  consists  of  reddish  or  yellowish 
scales,  volatile  at  a  red  heat,  insoluble  in  water,  but  perfectly 
Eoluble,  when  pure,  in  nitric  acid,  the  solution  having  the  properties 
of  nitrate  of  lead.  It  is  readily  reduced  on  charcoal  by  the  heat  of 
the  blow-pipe. 
Minium,  or  red  lead. — This  is  used  to  colour  red  wafers  ; 

and  is  sometimes  mixed  with  snnfF.  It  is  a  rich  red  powder,  insoluble 
in  water,  but  partially  dissolved  by  nitric  acid.  When  heated,  it 
gives  off  oxygen,  and  is  reduced  to  the  orange-yellow  protoxide.  It 
is  readily  reduced  under  the  blow-pipe  ;  and  on  burning  the  wafers 
that  contain  it,  small  globules  of  lead  form  on  the  edges,  mixed 
with  the  unreduced  yellow  protoxide. 
White  lead  (ceruse,  carbonate  of  lead). — This  is  largely  used 

in  the  arts,  chiefiy  as  the  basis  of  paints,  and  for  enamel  cards,  and 
thus  becomes  a  common  cause  of  lead  colic  and  of  other  forms  of 
chronic  poisoning  by  lead.  It  is  sold  in  white  masses,  or  as  a  heavy 
white  powder,  and  has  the  following  properties : — When  heated  to 
redness,  it  loses  its  carbonic  acid,  and  becomes  the  yellow  jDrotoxide. 
It  is  insoluble  in  water,  but  soluble  with  effervescence  in  nitric  acid. 
Though  very  insoluble  in  water  (unless  when  charged  with  free 
carbonic  acid)  it  may  act  as  a  poison  in  large  doses. 

Suga,r  of  lead  (acetate  of  lead).— This  substance  is  sold  as  a 
crystalline  mass  resembling  lump  sugar;  or  as  a  glistening,  heavy, 
white  powder,  very  soluble  in  water,  with  a  slight  odour  of  vinegar^ 
and  a  sweetish  astringent  taste.    When  heated,  it  dissolves  in"  its' 
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water  of  orystallization,  gives  off  some  of  its  acid,  chars,  and  is partly  reduced  to  the  metallic  state.  When  heated  in  the  mouth 
ot  a  glass  tube  under  the  blow-pipe,  distinct  globules  of  lead  arc 
formed.  If  boiled  with  dilute  sulphuric  acid,  acetic  acid  is  given  off 
The  powder  is  blackened  by  sulphide  of  ammonium,  and.  changed  to 
a  fine  yellow  by  iodide  of  potassium  and  chromate  of  potassium. Its  solution  gives  the  characteristic  reactions  of  all  the  soluble salts  of  lead. 

Goulard's  extract  (subacetate  of  lead).— This  is  a  yellowish- white  alkaline  solution,  distinguished  from  a  solution  of  the  acetate 
by  the  copious  precipitate  of  carbonate  of  lead  formed  by  trans- 

mitting a  stream  of  carbonic  acid  gas  through  it.  It  is  an  active 
poison,  and  has  more  than  once  proved  fatal. 

Sulphate  of  lead. — A  heavy  white  powder,  insoluble  in  water 
and  in  acids,  unchanged  by  heat,  and  blackened  by  sulphide  of 
ammonium.  Suspended  in  water,  and  exposed  to  the  action  of 
sulphuretted  hydrogen  gas,  the  black  sulphide  is  formed,  the 
sulphuric  acid  remaining  in  the  supernatant  liquor,  as  shown  by 
the  nitrate  of  barium  test.  Being  extremely  insoluble,  it  is  stated 
not  to  be  poisonous  ;  but  if  given  in  a  very  large  dose  might  not 
prove  quite  inactive. 
Chloride  of  lead. — A  white  powder,  sparingly  soluble  in  cold, 

but  more  soluble  in  hot  water,  soluble  in  dilute  nitric  acid,  but 
insoluble  in  alcohol.  It  has  a  sweetish  taste.  At  a  heat  below 

redness,  it  fuses  into  a  semi-transparent  horny  mass  {plumbum 
corneum),  but  is  volatilized  by  an  intense  heat.  Its  solutions 
have  the  reactions  of  a  salt  of  lead. 

A  yellow  oxychloride  of  lead  is  used  as  a  pigment,  under  the 

name  of  mineral,  or  patent  yellow,  and  Turner's  yellow. 
Like  the  chloride,  it  is  fusible,  and  fixed  when  melted. 

Nitrate  of  lead. — This  is  a  crystalline  salt,  soluble  in  water. 

It  is  largely  used  in  calico-printing,  and  forms  the  basis  of  Ledoyen's 
disinfecting  fluid.  When  heated  in  a  glass  tube,  nitrous  acid  vapour 

is  given  ofi',  and  the  yellow  protoxide  remains  behind.  The  solution gives  the  characteristic  reactions  of  a  salt  of  lead ;  and  filtering 

paper,  dipped  in  it  and  dried,  burns  like  touch-paper. 
Detection  of  lead  in  water,  organic  liquids,  &e.— Tlie 

presence  of  lead  in  water  in  very  small  proportions  is  best  shown 
by  tilling  two  tall  vessels  with  the  water,  acidulating  and  trans- 

mitting sulphuretted  hydrogen  through  the  one.  If  lead  is  present, 
a  brownish  discoloration  of  the  water  will  be  caused  and  readily 
detected  by  looking  down  through  the  two  vessels  standing  on  a 
white  sheet  of  paper, 

In  organic  liquids  and  tissues  the  process  of  destruction  of  the 

organic  matter  by  hydrochloric  acid  and  chlorate  of  potassium 

(p.  357)  furnishes  a  liquid  from  which  lead  is  precipitated  as  a  black 
sulphide. 

Some  lead  may,  however,  remain  undissolved  in  the  tissues,  after 

the  treatment  with  hydrochloric  acid.  In  such  cases_  the  solid 

matters  may  be  incinerated,  the  ash  dissolved  in  nitric  acid,  diluted, 
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and  treated  with  sulplniretted  liydrogen,  as  before  
Or  the  matters 

may  be  fused  in  a  cruciblo  with  uitre  and  carbouate  of
  sodium,  the 

fusate  dissolved  in  water,  and  the  lead  precipitated  as  th
e  carbonate 

by  carbonio  acid.  The  carbonate,  collected  and  washed,  ma
y  be 

dissolved  in  nitric  acid  and  tested  in  the  usual  way.  . 

If  by  either  or  both  of  these  processes  a  black  precipitate  is  ob
- 

tained, it  may  be  proved  to  contain  lead  in  two  ways:—!.  i5y 

placino-  the  dried  precipitate  on  a  fragment  of  charcoal,  and  reducing 

the  metal  by  the  blowpipe.  2.  By  exposing  the  sulphide  to  a  red 

heat  in  a  tube  of  German  glass  open  at  both  ends,  to  burn  ott  the 

sulphur,  treating  the  residue  with  strong  mtric  acid,  diluting  with 

distilled  water,  filtering,  and  evaporating  to  dryness.  The  residue, 

being  dissolved  in  distilled  water,  will  give  the  characteristic  re- actions of  lead. 

Quantitative  analysis.— Lead  may  be  extracted  as  the  sulphide 

if  free  from  organic  matter:  100  parts  of  the  sulphide  =  86-61  lead. 
Or  the  sulphide  may  be  treated  with  nitric  acid,  and  then  converted 

into  the  sulphate  by  the  addition  of  sulphuric  acid  and  further 

evaporation  to  drive  off  excess  of  acid.  Of  the  sulphate  100  parts 
==68-319  lead. 

SYMPTOMS,  POST-MORTEM  APPEARANCES,  AND 
TREATMENT. 

Symptoms.— All  the  salts  of  lead,  with  the  exception,  perhaps, 
of  the  sulphate,  act  as  weak  irritant  posions,  difEering  from  other 
irritants  chiefly  in  the  absence  of  diarrhoea,  and  the  presence  of  the 

opposite  state — constipation.  Even  the  most  soluble  preparations 
act  more  feebly  than  most  metallic  irritants,  and  are  not  often  fatal. 

The  usual  symptoms  caused  by  a  large  dose  of  a  soluble  salt  of 
lead  are  a  burning  and  pricking  pain  in  the  throat  and  gullet, 

thirst,  vomiting,  colicky  pains  with  tenderness  of  the  belly,  and  obsti- 
nate constipation,  cramps,  cold  sweats,  and,  in  fatal  cases,  convul- 
sions and  tetanic  spasms.  In  one  case  the  pulse  fell  to  40.  Diarrhcea 

is  an  exceptional  occurrence.* 
The  most  important  and  interesting  form  of  lead  poisoning  is  that 

Avhich  is  brought  on  by  the  long-continued  use  of  preparations  of 
lead,  as  medicine,  in  the  arts,  or  in  consequence  of  the  accidental 
impregnation  of  water,  beverages,  or  articles  of  food. 

Chronic  lead  poisoning. — The  symptoms  do  not  always 
follow  the  same  course ;  but  generally  the  special  affections  are 
preceded  for  a  time  by  disordered  digestion  and  tendency  to  con- 
stiijation.  The  gums  become  swollen  and  livid,  and  are  marked 
by  a  blue  line  where  they  join  the  teeth.  The  skin  is  dry  and  the 
complexion  cachectic.    The  pulse  is  slow  and  hard.    One  of  the 

*  Uomicide  by  a  lead-salt  is  not  a  common  occurrence.  In  tho  Woolwich 
poisoning  case,  wliicli  occurred  in  188-2,  Lonisa  Jane  Taylor  was  convicted  and 
executed  for  the  murder  of  Mary  Aim  Xregellis,  by  the  repeated  administra- 

tion to  her  of  sugar  of  lead.  The  chief  symptoms  during  a  period  of  two 
months  were  nausea,  sic!:ness,  burning  in  tiie  throat,  bluoness  of  the  gums, 
and  nnisoular  weakness.  A  week  before  death,  paralysis  of  the  right  side 
ofxnrred. 
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most  cliaracteristic  phenomena  of  lead  poisoning  is  the  lead 

,  ,  I         -   '  —  "-wMuu.  uuo  navel,  almost 
ahvays  relieved  by  pressure.  The  belly  is  hard,  the  muscles  of  the abdomen  strongly  contracted,  and  the  navel  drawn  inwards  The bowels  are  either  obstinately  confined  or  scanty  motions  are  passed with  much  suffering.  Diarrhoea  is  rare,  but  vomiting  frequent the  urine  IS  scanty,  and  passed  with  difficulty.  The  countenance 
IS  dull  and  anxious,  the  skin  bedewed  with  cold  perspiration  the pulse  IS  tense  and  hard,  sometimes  of  the  natural  frequency,  often abnormally  slow,  but  occasionally  accelerated.  In  rare  cases  febrile 
symptoms  are  present.  The  symptoms  may  end  in  recovery  or 
may  pass  into  further  stages.  Neuralgic  pains,  affectiug  various 
parts  of  the  body,  such  as  the  bones,  the  muscles,  and  skin,  are  of 
common  occurrence,  and  may  simulate  those  occurring  in  loco- 

motor ataxy.  Tendinous  swellings  occasionally  form  on°the  wrist. Sometimes  there  is  antesthesia  irregularly  distributed,  or  affecting 
only  one  side  of  the  body  (hemianajsthesia).  Another  special  re- 

sult of  chronic  lead  poisoning  is  lead  palsy.  This  is  sometimes 
the  termination  of  a  single  attack  of  colic,  but  more  commonly  it 
supervenes  after  repeated  seizures.  In  some  cases,  again,  it  comes 
on  without  any  previous  attack  of  colic.  The  disease  affects  the 
extensor  muscles  of  the  forearm  or  muscles  supplied  by  the 
musculo-spiral  (with  the  exception  of  the  supinator  longus),  so 
that  when  the  arm  is  raised,  the  hand  falls  by  its  own  weight. 
Hence  the  expression  "  dropped  wrist."  The  paralysis  is  usually 
preceded  by  tremors  in  the  affected  muscles.  The  whole  arm  may 
be  affected,  and  the  lower  limb  to  a  greater  or  less  extent,  accom- 

panied by  ataxy.  It  occasionally  attacks  the  laryngeal  muscles, 
and  causes  aphonia.  The  more  advanced  symptoms  of  chronic 
lead  poisoning  consist  in  affections  of  the  brain  and  nervous 
system.  In  lead  encephalopathy  delirium  is  common,  and 
affections  of  the  mind  either  melancholic  or  maniacal,  with  violent 
headache  and  amaurosis,  which  may  prove  rapidly  fatal  or  be  re- 

covered from  ;  optic  neuritis  is  not  uncommon.  In  other  cases, 
epileptiform  convulsions  occur. 

Lead,  therefore  affects  the  whole  nervous  system,  the  brain,  spinal 
cord,  and  peripheral  nerves.  The  reason  of  the  extensor  muscles  of 
the  forearm  being  paralysed  seems  to  rest  on  the  fact  that  these 

muscles  have  "  less  vital  resistance  than  the  flexors  ;  just  as  in  the 
larynx,  where  Semon  has  shown  that  the  abductors  have  a  pro- 

clivity to  become  paralysed  before  the  abductors,  and  it  may  be 
noted  that  horses  employed  in  lead-works  suffer  from  a  degeneration 
of  the  posterior  crico-arytenoid  muscles — the  abductors  of  the 
larynx,"*     Gombault,  moreover,  found  experimentally   that  in 

*  Fcrrier,  TLc  Localisation  of  Atrophic  rarulysis:  'Brain,'  i)arts  xiv.  and  xv. 
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chronic  lead-poisoains-  in  gninea-pigs  there  was  a  general  degene
ra- 

tion of  the  peripheral  nerves,  and  in  the  spinal  cord,  lesions 

similar  to  those  occurring  in  anterior  polio-myehtis.  pimilar  con- 
ditions have  been  found  post-mortem  in  man  (see  p.  4'  lb  . 

The  progress  of  lead-poisouiug  is  towards  death  unless  the 

sufferer  is  withdrawn  at  an  early  period  from  the  influences  at  work. 

A  saturnine  cachexia  is  developed,  characterized  by  great  pros- 
tration of  strength,  and  stooping,  tottering  gait,  muscular  atrophy, 

a  dull  earthy  complexion,  loss  of  appetite,  and  obstinate  constipa- 

tion, and  death  at  length  happens 'from  cachectic  drop.sy,  or  from some  intercurrent  acute  inflammatory  attack.  Disease  of  the 

kidneys,  with  albuminuria,  is  said  to  occur  as  a  result  of  lead 

poisoning  ;  and  gout  is  frequently  associated  with  it. 

The  persons  most  subject  to  chronic  lead  poisoning  are  those 

employed  at  furnaces  for  smelting  lead  ore,  manufacturers  of 

litharge,  and  of  red  and  white  lead,  house-painters,  colour-makers, 
plumbers,  and  workers  in  lead,  glass-blowers,  glaziers,  potters,  and 
manufacturers  of  glazed  cards.  It  occurs  occasion  ally  in  persons 
who  make  comparatively  little  use  of  lead,  as  in  compositors,  from 
the  handling  of  the  types,  in  fishmongers^  from  the  use  of  lead 
counters  covered  with  brine.*  In  other  cases,  both  in  men  and 
animals,  it  is  traced  to  the  use  of  drinking  water  contained  in 
leaden  pipes  or  cisterns,  nnder  the  circumstances  presently  to  be 
mentioned.  In  the  several  employments  just  mentioned,  lead 
finds  its  way  into  the  .system  either  by  the  skin,  the  lungs,  or  the 
stomach. 

A  blue  line  on  the  gums  at  the  margin  of  the  teeth,  first  de- 
scribed by  Burton,  affords  a  valuable  indication  of  lead  poisoning. 

It  is  rarely  absent  where  marked  symptoms  of  poisoning  are  pi'c- 
sent,  and  it  is  an  important  sign  in  cases  in  which  it  is  not  possible 
to  ascertain  the  channel  by  which  the  lead  has  entered  the  system. 
It  is  due  to  the  formation  of  a  sulphide,  and  is  most  marked  where 
the  tartar  is  most  abundant. 

Post-mortem  Appearances. — In  a  case  of  acute  poisoning 
by  Goulard's  extract,  the  lower  end  of  the  gullet,  the  whole  stomach 
and  duodenum,  part  of  the  jejunum,  and  the  ascending  and  trans- 

verse colon  were  greatly  inflamed,  and  the  villous  coat  of  the 
stomach  appeared  as  if  macerated.  The  stomach  contained  six 

ounces  of  a  reddish-brown  fluid,  which  had  a  sweetish,  styptic, 
metallic  taste,  exhaled  the  odour  of  vinegar  while  evaporating,  and 
yielded  globules  of  lead  when  the  dry  residue  was  subjected  to  the 
jirocess  of  reduction  (Ohristison). 

In  colica  pictonum  there  are  no  constant  morbid  api)earance3 
beyond  an  unusual  constriction  of  the  large  intestines.  Kussmaul 
and  Maier  have  described,  as  the  result  of  long-continued  poisoning 
by  lead,  an  atrophic  condition  of  the  mucous  membrane  of  the 
intestines  and  degeneration  of  the  muscular  layers.     In  lead 

*  r  liavo  witiicssoil  tu'o  111-  lliri>o  onscs  lunmi^'  this  clus.s  nf  trii'Icsiiirn  (CJ.). 
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palsy  the  affected  muscles  are  found  pale  and  flaccid,  and  when 
the  disease  has  been  of  long  continuance,  the  striaj  are  lost  and  the muscular  hbre  replaced  by  connective  tissue.  In  the  nervous 
system  the  appearances  vary  greatly:  sometimes  they  are  normal, even  when  there  has  been  marked  paralysis.  On  the  other  hand 
the  brain  has  been  found  to  be  atrophic,  especially  in  the  frontal and  parietal  regions  or  at  the  base— a  condition  similar  to  that 
occurring  in  general  paralysis.  In  the  spinal  cord,  the  anterior cornuaa  have  been  found  to  contain  atrophied  and  vacuolated 
nerve-cells,  and  the  peripheral  nerves,  especially  those  in  the wasted  muscles,  degenerated,  the  interstitial  connective  tissue  beino- 
also  increased.*  Hypertrophy  of  the  connective  tissue,  and degeneration  of  the  nervous .  tissue,  have  been  observed  in  the 
ganglia  of  the  sympathetic. 

Lead  is  deposited  in  all  the  organs  of  the  body,  quantitatively  in 
the  following  order :  bones,  kidneys,  liver,  brain,  muscles,  intes- tines. 

Treatment.— The  antidotes  to  the  salts  of  lead  are  the  soluble 
alkaline  or  earthy  sulphates,  of  which  the  sulphate  of  magnesium 
18  to  be  preferred.  These  should  be  freely  administered,  dissolved, 
or  suspended  in  water.  If  vomiting  is  absent,  it  may  be  excited 
by  emetics  of  sulphate  of  zinc,  and  encouraged  by  copious  draughts 
of  warm  water;  or  the  stomach  pump  may  be  used.  Milk,  and 
white  of  egg  may  be  given  with  advantage.  When  the  pains  are 
severe,  and  the  bowels  costive,  opium,  combined  with  aperients,  and 
copious  injections  of  warm  water,  afford  relief,  and  belladonna 
fomentations  may  be  kept  constantly  applied  to  the  abdomen.  The 
rest  of  the  treatment  is  that  proper  to  the  irritant  poisons. 

The  chief  practical  rule  for  the  prevention  of  lead  poisoning  in 
workshops  is  the  strict  enforcement  of  cleanliness.  Moist  grinding 
has  been  of  much  service  in  preventing  the  dangers  from  diffusion 
of  lead  dust  through  the  atmosphere.  Tlannel  respirators  may 
be  worn  with  advantage  where  the  dust  is  unavoidable,  as  in 
packing,  &c.  Sulphuric  acid  lemonade  has  been  recommended  as  a 
prophylactic  drink  among  the  workmen. 

In  consequence  of  the  extensive  use  of  lead  in  pipes  and  cisterns 
for  conveying  and  holding  water,  and  the  evil  effects  which  may 
result  from  the  action  of  the  water  upon  it,  it  is  important  to 
examine  the  circumstances  under  which  that  action  takes  place. 
This  subject  has  been  carefully  investigated  by  Ohristison,  Taylor, 
and  Miller.  The  principal  results  of  their  inquiries  may  be  briefly 
stated  as  follows  : — 

The  contact  of  air  and  water  with  the  metal  leads  to  the  forma- 
tion of  an  oxide  which  dissolves  in  the  water.  The  solution 

absorbs  carbonic  acid  from  the  air,  and  the  resulting  oxycarbonate 
is  deposited  in  silky  scales.  A  fresh  portion  of  oxide  is  formed  and 
dissolved,  and  a  fresh  crop  of  crystals  deposited  ;  and  in  this  way 
the  metal  is  rapidly  corroded.    The  free  access  of  air  is  essential 

*  Ferrier,  ojj.  cit. 
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to  these  changes,  for  distilled  water  deprived  of 
 gases  by  boil- 

in-,  and  excluded  from  air,  has  no  action  on  lead  ;  whi
le  the  watei, 

whether  it  be  distilled  water,  or  very  soft  river  water, 
 or  raui  water 

collected  in  the  open  country,  left  in  contact  with  pu
re  lead,  with 

the  free  access  of  air,  causes  a  very  rapid  corrosion  o
f  the  metal. 

On  the  other  hand,  rain  water  collected  from  the  roofs  of 
 houses  in 

large  towns,  in  consequence  of  the  impurities  it  dissolves
,  has  little 

or  no  action  on  lead.  j-c  i  i 

Acrain,  the  action  of  water  on  lead  is  greatly  modified  by  tHe 

presence  of  saline  substances,  even  in  the  small  quantity  ot  tnree 

or  four  grains  to  the  gallon.  The  chlorides  and  nitrates  promote 

corrosion  ;  but  the  sulphates,  phosphates,  and  carbonates  obviat
e 

it.  Bicarbonate  of  calcium  is  a  very  effectual  preservative  ;  and  to 

its  presence  many  springs  owe  their  property  of  not  acting  on  lead. 
Snlnhate  of  calcium  in  the  small  proportion  of  one  part  in  5U0U, 

also  affords  complete  protection.  Some  river  waters  (and  Uiis  is 

true  of  Thames  water),  and  most  spring  waters,  contain  sufficient 

saline  matter  to  render  the  use  of  lead  perfectly  safe.  But  the 

waters  of  some  rivers  and  springs  are  so  destitute  of  saline  matters 

as  to  act  powerfully  on  lead.  It  must  not,  however,  be  forgotten 

that  the  presence  of  carbonic  acid  completely  counteracts  the  pre- 
servative effect  of  the  salts  above-mentioned.  It  is  well,  then,  to 

forego  the  use  of  lead  for  cisterns  and  water-pipes.  Slate  should 
be  used  for  cisterns  ;  and  iron,  earthenware,  or  glass,  for  pipes. 

As  a  general  rule,  then,  the  action  of  water  on  lead,  and  the 

consequent  danger  of  conveying  and  preserving  it  in  pipes  or 
cisterns  made  of  that  material,  varies  directly  as  its  purity,  and 

it  follows  that  we  may  render  the  use  of  lead  for  such  purposes 

perfectly  safe  by  the  artificial  admixture  of  saline  matter  with  the 

purer  kinds  of  water.  Sulphuric  acid,  by  forming  an  insoluble 
sulphate  of  lead,  is  also  an  efficient  protection.  Lead  is  most 

dangerous  when  it  is  employed  to  collect  or  preserve  rain  or  snow- 
water, or  spring  water  of  unusual  purity;  and  the  danger  is  in- 

creased by  the  use  of  leaden  lids  to  cisterns,  the  pure  water  rising 
by  a  natural  process  of  distillation,  and  collecting  on  the  lid. 

There  is  another  cause  which  greatly  facilitates  the  action  of 
water  on  lead,  and  may  neutralize  the  preservative  effects  of  saline 
matter,  and  be  even  intensified  by  its  presence — namely,  the  gal- 

vanic action  excited  by  the  contact  of  some  other  metal,  or  metallic 
solder,  with  the  lead. 

Yegetable  acids  and  fatty  substances  dissolve  lead ;  hence  the 
danger  of  keeping  ascescent  fruits  or  liquors,  or  fatty  matters,  in 
vessels  made  of  the  metal,  or  glazed  with  the  oxide.  Sour  milk, 
cider,  wine,  and  rum,  have  acquired  poisonous  properties  in  this 
way.  Shot  used  for  cleaning  wine-bottles,  and  carelessly  left  in 
them,  have  impregnated  the  wine  with  lead. 

For  the  elimination  of  lead  from  the  system,  it  is  usual  to  pre- 
scribe iodide  of  potassium  in  doses  of  five  or  ten  grains  three  times 

a  day.  Sulphate  of  magnesium  may  be  advantageously  combined 
with  it. 
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V.  COPPER  AND  ITS  PREPARATIONS. 

Acute  poisoniug  by  copiDor  is  a  rare  occurrence.  The  marked 
n??rH  l^lts  prevents  accidents  and  discourages  mSei^ ous  attempts.  Suicides  occasionally  resort  to  them.  But  the use  of  copper  utensils  m  cookery  has  often  led  to  the  production ot  poisonous  salts,  and  numerous  cases  of  poisoning,  some  of  which 
have  ended  fatally.^  When  these  vessels'were  more  in  use  than 

clangeT"  '^'^'"^  ̂ witteu  to  warn  the  public  of  their 
The  metal  itself  is  not  poisonous  ;  but  all  its  soluble  salts  (and notably  the  acetate  and  the  salts  resulting  from  contact  with  acid truits)  are ;  and  as  the  metal  readily  oxidizes  and  combines  with 

carbonic  acid,  and  the  carbonate  itself  with  acids,  cases  of contamination  of  solids  and  liquids  with  copper  are  of  frequent occurrence.*  
'■ 

Copper  also  forms  the  chief  constituent  of  several  alloys  with 
metals  (such  as  tin,  zinc,  and  lead)  which  themselves  yield  poison- 

ous salts  ;  and  it  is  a  fractional  constituent  of  silver  coins.  Copper 
and  brass  are  largely  used  for  the  manufacture  of  vessels,  pipes, 
and  codes,  which  hold  or  transmit  water  and  other  liquids,  and 
these,  if  not  kept  clean,  may  become  the  source  of  accidental  copper poisoning ;  some  solders  also  consist  largely  of  copper.  Bronze 
powder,  which  contains  finely  divided  copper  in  excess,  is  used  in the  arts,  handled  and  inhaled. 

Vessels  rnade  of  copper  are  intentionally  employed  (esiDCcially  in 
1<  ranee)  to  impart  a  fine  green  colour  to  peas  and  other  vegetables 
boiled  in  them  ;  and  the  sulphate  of  copper  has  been  used  to  pro- 

mote the  fermentation  of  dough  and  to  decolorize  sugar. 
Copper,  again,  is  not  an  inactive  ingredient  of  the  arsenite  of 

copper,  or  Scheele's  green  (see  p.  415). 
Coins  and  buttons,  consisting  wholly  or  chiefly  of  copper  are  apt 

to  be  sucked  or  swallowed,  and  brass  pins  to  be  held  in  the  mouth, 
and  so  prove  poisonous. 
Among  the  compounds  or  salts  of  copper,  the  hydrated  per- 

oxide, the  carbonate,  the  sulphate,  and  the  acetates,  must  be  briefly noticed. 

The  hydrated  peroxide.— This  is  met  with  as  mineral  green 
and  as  verditer.  Mineral  green  formerly  consisted  of  arsenite  of 
copper,  but  is  now  formed  by  a  combination  of  the  hydrated  per- 

oxide with  pure  lime  or  chalk,  potash,  and  alumina.  Verditer 

consists  of  the  same  constituents  in  difi'erent  proportion. 
The  anhydrous  peroxide  is  a  brownish  black  powder,  readily 

"  Aiiioijg  the  liquids  wliich  Lavo  bi'cu  founil  to  coiitaiu  copijer,  tUc  folli)\v- 
iug  ma,y  bo  specified: — "Wuater  and  soda  water;  some  luiueral  and  s|irinir waters  ;  cyder,  vinegar,  Aviue,  and  slivub  ;  and  catsiii).  Among  solid  matters, 
gniiu,  Hour,  and  bread;  pickles ;  preserved  fruits,  sweetmeats  and  comfits, 
and  tea.  Tlie  tradesmen  and  mechanics  most  subject  to  copper-poisoning,  arc 
dealers  iu  old  metal,  engine-drivers  iu  oiling  and  cleaning  their  engines,  brass- 
foi.ndcrs  and  braziers,  and  workers  in  bronzi',  and  with  bi'onze  powders. 
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dissolved  by  nitric  acid,  tlie  solution  assuming,  on  adding  am- 
monia in  excess,  a  deep  blue  colour.  The  hydrated  peroxide  is 

formed  by  adding  liquor  potassaD  to  a  solution  of  any  of  the  soluble 
salts.  ,    .        ,  c 

As  none  of  the  salts  of  copper  assume  the  importance  ot  arse- 
nious  acid  or  corrosive  sublimate,  it  will  suffice  to  consider  the 

tests  for  copper  generally,  and  then  to  describe  and  distinguish 
from  each  other  those  salts  which  are  in  common  use. 

Tests. — The  salts  of  copper  are  either  blue  or  green.  Sulphate 
of  iron  and  the  salts  of  uickel  are  also  green,  and  will,  therefore, 
have  to  be  distinguished  from  the  green  salts  of  copper.  In  very 
dilute  solutions  the  colour  disappears,  or  is  so  masked  as  to  afford 
no  clue  to  the  nature  of  the  substance  with  svhich  we  have  to  deal. 
To  detect  the  metal,  we  first  test  the  liquid  with  sulphuretted 

hydrogen,  which  occasions  a  deep  brown  or  black  precipitate,  as 
does  the  sulphide  of  ammonium.  On  adding  liquor  ammonia,  the 
hydrated  peroxide  is  thrown  down,  but  redissolved  on  the  addition 
of  ammonia  in  excess,  the  resulting  liquid  having  the  characteristic 
deep  blue  colour  of  the  hydrated  peroxide. 

The  salts  of  copper  in  solution  may  be  further  identified  by  the 
following  tests : — 1.  Ferrocyanide  of  potassium  yields  a  fine  hair- 
brown  gelatinous  precipitate.  2.  Polished  iron  (a  needle  suspended 
by  a  thread)  placed  in  the  solution  is  soon  coated  with  a  thin  film 
of  the  metal.  3.  A  drop  of  the  solution  placed  on  platinum  foil, 
slightly  acidulated,  and  touched  with  a  strip  of  zinc,  yields  the 
same  metallic  deposit.  4.  If  a  minute  fragment  of  zinc  is  placed 
in  a  drop  of  a  solution  of  a  salt  of  copper  on  a  flat  surface  of  glass, 
the  copper  is  deposited  in  an  arborescent  form  ;  and  distinguished 
by  its  colour. 
Carbonate  of  copper  (natural  verdigris). — This  is  the  greenish 

coating  formed  on  the  surface  of  copper  and  its  alloys  by  the  action 
of  air  and  water.  It  effervesces  with  acids,  and  the  reactions  of  the 
base  are  those  of  other  salts  of  copper. 

Sulphate  of  copper  (blue  vitriol,  blue-stone,  Roman  vitriol). — 
The  base  may  be  detected  by  the  tests  already  described.  By 
adding  a  few  dro^DS  of  liquor  ammonite,  and  a  solution  of  arsenious 
acid,  the  green  arsenite  is  thrown  down.  The  acid  in  combination 
is  detected  by  the  nitric  acid  and  nitrate  of  barium  test. 
Subacetate  of  copper  (artificial  verdigris). — This  term  is 

applied  either  to  the  unmixed  subacetate  or  to  this  blended  with 
the  neutral  acetate  and  carbonate.  Its  colour  is  accordingly  some- 

times blue,  sometimes  green.  When  the  subacetate  is  heated  in  a 
test-tube  by  the  spirit-lamp,  part  of  the  acetic  acid  is  given  off, 
and  the  rest,  being  decomposed,  supplies  carbon  to  deoxidize  the 
copper,  so  that  a  film  of  metal  is  left  on  the  side  of  the  tube.  Acetic 
acid  is  also  disengaged  when  the  salt  is  boiled  with  dilute  sulphuric acid. 

Nitrate  of  copper.— This  consists  of  deliquescent  blue  crys- 
tals. The  acid  in  combination  may  be  detected  by  the  absence  of  a 

precipitate  with  nitrate  of  barium  and  with  nitrate  of  silver,  and 0  c. 
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by  the  raddy  fumes  of  nitrons  acid  gas  evolved  on  boiling  the 
crystals  with  tin  filings  in  a  few  drops  of  distilled  water.  By 
adding  liquor  potassaa  to  the  solution,  nitrate  of  potassium  is 
formed,  which  may  be  identified  by  appropriate  tests  (p.  366). 

Chloride  of  copper.— There  is  a  bright  green,  soluble,  deli- 
quescent  chloride,  and  a  white  insoluble  subchloride  of  copper. An  oxychloride  is  known  as  Brunswick  Green.  The  tests  for 
the  base  are  the  same  as  for  other  salts  of  copper.  'Ihehydro- chl  oric  acid  in  combination  may  be  detected,  in  tlie  case  of  the 
soluble  chloride,  by  nitrate  of  silver.  The  insoluble  subchloride 
must  be  converted  into  a  soluble  salt  for  the  purposes  of  e.x- amination. 

Arsenite  of  copper.— See  p.  415. 
Copper  in  organic  liquids.— Solutions  of  copper  are  decom- 

posed  by  several  of  the  common  contents  of  the  stomach — such  as 
albumen,  fibrin,  milk,  tea,  cofEee,  &c.,  and  by  its  mucous  mem- 

brane, the  suboxide  being  thrown  down.  As  the  salt  of  copper  is 
not  always  completely  decomposed,  it  may  be  obtained  in  sufficient 
quantity  for  analysis  by  boiling  with  distilled  water  and  passing 
the  solution  through  a  filter.  The  insoluble  substances  must  be 
reserved  for  further  examination.  By  slightly  acidulating  the 
liquid,  and  then  passing  through  it  a  stream  of  sulphuretted 
hydrogen,  the  brownish-black  sulphide  is  thrown  down.  This 
must  be  collected,  washed,  and  dried,  and  incinerated  in  a  glass 
tube,  so  as  to  free  it  from  adherent  organic  matter.  The  sulphide 
may  now  be  converted  into  sulphate  by  treating  it  with  a  few 
drops  of  nitric  acid.  The  solution  strikes  the  usual  deep  blue  colour 
with  excess  of  ammonia. 

From  the  tissues  copper  may  be  obtained  in  solution  by  heating 
with  hydrochloric  acid  and  chlorate  of  potassium,  according  to  the 
method  described  at  p.  357.  It  may  also  be  obtained  by  incinerating 
the  organic  substances.  The  residue  contains  metallic  copper, 
and  must  be  gently  heated  in  equal  parts  of  nitric  acid  and  water. 
Nitrate  of  copj)er  is  formed,  and  may  be  identified  by  the  visual 
tests. 

Copper  has  been  detected  in  the  solid  organs  of  the  body,  but 
more  rarely  in  the  secretions,  in  cases  of  poisoning  by  its  salts.  It 
has  been  detected  in  the  bile ;  but  it  has  been  asserted  to  be  a 
normal  constituent  of  the  animal  frame,  and  of  several  vegetable 
substances  used  as  food.  M.  Boutiguy  traced  it  to  the  manure 

\ised  in  raising  those  substances.  Its  presence  as  a  natural  con- 
stituent of  the  human  body,  though  rendered  doubtful  by  the 

negative  results  of  experiments  performed  by  Christison  and 
Chevreul,  has  been  since  demonstrated  by  such  competent  chemists 

as  Odling  and  Dupre,  who  have  found  it  in  the  blood,  tissues,  and 

viscera  oi  the  human  body,  as  also  in  those  of  domestic  animals, 

and  in  such  animal  products  as  cheese,  and  even  eggs,  and  m 

several  grains  and  vegetables,  in  wheat,  wheat-flour,  and  bread. 

As  it  is  most  unlikely  that  in  these  experiments  the  copper  could 

have  originated  in  any  part  of  the  apparatus  employed,  it  may  be 
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assumed  to  be  oue  of  the  constituents  of  animal  bodies  *  _  The 

quantity  of  the  metal  thus  found  in  parts  of  the  human  body  is  far 

too  miuute  to  have  a  practical  bearing  on  any  medico-legal  case  m 

which  a  notable  quantity  is  discovered  in  the  blood,  flesh  or  viscera 

after  death.  Nor  can  the  fact  of  its  presence  in  this  infanitesimal 

quantity  be  adduced  as  a  valid  reason  why  minute  quantities 

existing  in  articles  of  food,  either  by  accident  or  wilful  adultera- 
tion, should  not  prove  injurious.  Nor,  again,  can  the  curious  fact 

that  copper  constitutes  nearly  6  per  cent,  of  the  colouring  matter 

of  the  feathers  of  a  bird  (the  turaco,  or  plantain-eater)  be  taken  to 

prove  anything  more  than  that  the  copper  deposited  in  the  feathers, 
as  it  circulates  in  minute  quantities  through  the  body  of  the  bird, 

does  not  injuriously  affect  it.  Copper  exists  in  the  blood-colouring 
matter  of  such  animals  as  crayfish ;  it  is  here  equivalent  to  the 
iron  contained  in  haamoglobin. 

Quantitative  analysis. — Use  for  this  purpose  the  precipitated 

sulphide  ;  digest  it  in  nitric  acid,  and  precipitate  the  oxide  from 
the  solution  by  potash.  One  hundred  parts  of  the  black  oxide 
correspond  to  812  of  crystallized  sulphate. 

SYMPTOMS,  POST-MORTEM  APPEABANOES,  AND 
TBEATMENT. 

Symptoms. — These  set  in  from  a  quarter  to  half  an  hour  after 
swallowing  the  poison,  with  colicky  pains  in  the  abdomen,  nausea, 
eructations,  vomiting  of  matters  of  a  blueish  or  green  colour, 
purging  and  cramps.  Nervous  symptoms,  such  as  convulsions, 
palsy,  tetanus,  and  insensibility,  have  been  present.  As  in 
poisoning  by  arsenic  and  mercury,  the  symptoms  are  variously 
grouped  in  different  cases.  Jaundice  is  a  symptom  of  frequent 
occurrence.  HEemoglobinuria  with  albuminuria  has  been  observed 
in  one  case.f 
Post-mortem  appearances. — The  mucous  membrane  of  the 

stomach  and  intestines  has  been  found  inflamed,  ulcerated,  thick- 
ened, and  of  a  green  colour ;  and  in  parts  apparently  gangrenous. 

The  salt  of  copper  sometimes  adheres  to  the  surface.  These 
appearances  occasionally  extend  to  the  gullet.  The  intestines 
have  been  found  perforated.  The  skin  is  yellow.  The  heart  and 
liver  may  be  fatty,  and  the  kidney  tubules  plugged  with  red 
granules  when  there  has  been  hssmoglobiuuria  (Starr).  The  other 
post-mortem  appearances  are  not  characteristic. 
Treatment. — The  proper  antidotes  are  albumen  and  iron  tilings. 

The  first  is  to  be  preferred.  The  treatment  consists  in  the  free  ad- 
ministration of  the  white  of  egg,  followed  by  mucilaginous  drinks  : 

*  Seo  an  objection  by  Dr.  Letlieby  to  an  analysis  by  Dr.  Adams  on  this 
gronnd  in  '  Pbarmaceutical  .Journal,'  August  7,  1875,  p.  119. t  See  a  case  recorded  by  Dr.  Allen  Starr  in  the  'Medical  Record,'  May  27, 1882,  p.  oGl,  in  wliich  a  woman,  aged  46,  took  an  ounce  of  the  sulphate  and 
died  in  a  little  over  four  days.  Besides  the  ordinary  irritant  symptoms haimoglobinuria  occurred.  No  special  nervous  symptcius  were  present :  death occurred  in  coma, 

G  G  2 
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IE  vomiting  is  absent,  tbe  stomach-pump  may  be  used.  The  rest 
of  the  treatment  will  vary  with  the  symptoms.  Yeliow  ferrocy- 
anide  of  potassium  (20  grains  to  the  pmt  of  water)  was  used 
in  one  case  to  wash  out  the  stomach. 

Fatal  dose. — Half-an-ounce  of  verdigris  in  an  adult  (Nie- 
mann).   A  scruple  of  the  subchloride  in  a  child. 

Fatal  period. — The  salts  of  copper  have  proved  speedily  fatal. 
A  girl  aged  sixteen  months  died  in  four  hours  after  swallowing 
several  fragments  of  blue  stone  (Taylor).  But  death  has  taken 
place  after  long  intervals,  such  as  12,  13,  60,  72,  and  78  hours* 
Accidental  poisoning  by  copper.— Serious  and  even  fatal 

accidents  (often  affecting  several  persons  at  the  same  time)  have 
occurred  from  the  use  of  copper  vessels  in  cooking;  as  well  as 
from  the  prolonged  contact  with  such  vessels  of  various  acid  liquids 
and  rancid  greasy  substances.  The  inmates  of  a  monastery  suffered 
severely  from  obstinate  and  severe  colic,  retching,  and  bilious 
vomiting,  costiveness,  flatulence,  burning  pain  in  the  pit  of  the 
stomach,  in  the  kidneys  and  extremities,  and  jDaralytic  weakness 

in  the  arms.  Gmelin  traced  these  symptoms  to  the  fact  "  that 
every  vessel  in  the  kitchen,  the  pots  and  pans,  and  even  the  milk 
pans  and  butter  dishes  for  storing  the  butter,  were  made  of 

copper."  Similar  accidents  have  happened  on  board  ship: — to  thirty- 
six  men  on  board  the  Cyclops  frigate,  of  whom  three  died  after 

violent  convulsions  (Gordon,  in  Blane  on  '  Diseases  of  Seamen,' 
note,  p.  293  of  3rd  edition)  during  the  last  voyage  of  Captain  John 
Eoss  to  the  Polar  regions,  when  the  sailors  ate  of  salmon  boiled  with 
vinegar  in  copper  vessels,  from  which  the  tinning  had  worn  oif ; 

and  in  three  vessels  inspected  by  Surgeon  Ramsay  ('Med.  Obs. 
and  Inq.,'  vol.  ii.  p.  146).  In  several  of  the  cases  convulsions,  with 
strange  symptoms  affecting  the  brain  and  nervous  system,  were 
present,  in  keeping  with  the  following  striking  statement  by  Dr. 
Percival : — "  The  most  dreadful  convulsions  I  ever  beheld  were 

produced  by  the  preparation  of  copper  '  blue  vitriol,'  in  a  young woman  who  swallowed  about  two  drachms  of  it  in  a  fit  of  desper- 
ation." In  the  intervals  of  the  fits  she  was  perfectly  rational; 

and  she  recovered.  ('  Essays,'  vol.  ii.  p.  227).  As  then  the  salts 
of  copper  may  give  rise  to  strong  convulsions,  it  is  reasonable  to 
attribute  those  present  in  cases  of  poisoning  by  the  arsenite  of 

copper,  in  part  at  least,  to  the  copper  constituent  of  that  poison. 

The  principal  facts  established  in  reference  to  the  impregnation 
of  various  fluids  and  articles  of  food  prepared  or  kept  in  copper 

vessels,  are  the  following  : — Distilled  water  kept  in  contact  with 

clean  copper  is  not  impregnated  with  it.  Solutions  of  several 

saline  matters,  as  common  salt,  alum,  nitre,  and  Epsom  salts,  when 

heated  in  copper  vessels,  are  found  to  contain  the  poison.  Acids  and 

*  Maschka  relates  a  case  ('Wien.  Med.  Wochenscli.,'  Nov.  2G,  1871)  of 
suicidal  poisoning  by  tlie  sulpb ate,  fatal  iu  three  days.  Jaundice  was  a  pro- 

minent symptom,  and  was  attributed  to  fatty  degeneration  of  tbe  liver,  .is  lu 

arsenical  "and  phosphorus  poisoning.  See  also  Starr's  case  (note,  p.4ol),  wliere the  fatal  period  was  over  iowv  days. 
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fatty  aacl  oily  matters,  especially  whea  acid,  act  still  more
  strongly 

upon  them.  One  general  principle  applies  to  all  these  su
bstances, 

namely,  that  they  may  be  boiled  in  clean  vessels  with  com
parative 

safety,  but  cannot  be  allowed  to  stand  in  them  without  dang
er. 

The  contact  oE  air  with  the  moistened  copper  leads  to  the  torraatio
n 

of  the  hydrated  carbonate,  which  is  dissolved  by  any  acid  that  the 
substance  may  happen  to  contain. 

Experiments  on  animals  and  man.— Some  animals  show 

a  tolerance  of  large  doses  of  sulphate  of  copper,  scarcely  to  be 

expected  from  the  figures  which  may  be  taken  fairly  to  represent 

our  experience  in  the  human  subject ;  for  while  the  dose  of  that 

salt,  as  stated  in  the  British  Pharmacopojia,  is  from  i  grain  to 

2  grains  as  an  astringent,  and  from  5  to  10  grains  as  an  emetic, 
from  15  to  60  grains  may  be  given  to  dogs  for  considerable 

periods,  without  sensible  effect.  But  at  length  they  refuse  food, 

are  seized  with  vomiting  and  purging,  rapidly  lose  flesh,  and  soon 

die.  This  salt  of  copper  then  is  a  slow  but  sure  poison  to  the  dog. 
Other  experiments  on  animals  have  shown  that  the  compounds 

of  copper  with  acetic  and  butyric  acid  give  rise  not  only  to 

vomiting  and  purging,  but  remotely  to  delirium,  paralysis,  and 
disturbance  of  the  action  of  the  heart,  and  that  the  neutral  acetate, 

lactate,  butyrate,  and  malate  of  copper,  taken  by  pigeons  and  rabbits 
to  the  amonnt  of  from  7i  to  30  grains,  caused  disturbance  of  the 

breathing,  muscular  weakness,  tremors,  spasms,  and  fall  of  tempera- 
ture, and  death  from  paralysis  of  the  heart. 

As  to  experiments  on  the  human  subject,  Eademacher  has  shown, 
in  his  own  person,  that  a  dose  of  about  4  grains  of  sulphate  of 
copper  taken  daily  for  eight  months  had  no  other  effect  than  to 
create  a  ravenous  appetite  and  a  painless  diarrhoea ;  while  Tous- 
saint  took  from  3  to  7|  grains  of  the  same  salt,  morning  and  night, 
for  fourteen  days,  with  no  other  symptom  than  a  metallic  taste,  and 
after  using  various  preparations  of  copper  for  six  months,  remained 

quite  well.* 
Chronic  poisoning  by  copper. — To  the  continued  introduc- 

tion of  copper  into  the  system  various  bad  results  are  ascribed, 
respecting  which,  however,  there  is  much  difference  of  opinion. 

A  "  copper  colic,"  similar  to  the  colic  of  lead,  but  more  frequently 
associated  with  diarrhoea,  occurs  among  workers  in  copper;  but 
while  some  attribute  it  to  the  copper  itself,  others  ascribe  it,  at 
least  in  part,  to  the  metals  which,  blended  witL  it,  make  up  the 
various  alloys  of  brass  and  bronze.  The  leading  symptoms  attri- 

buted to  this  gradual  and  continuous  introduction  of  copper  into 
the  system,  are  chiefly  irritation  of  the  mucous  tracts  (conjunctival, 
bronchial,  and  gastro-intestinal),  with  abdominal  pain  and  tender- 

ness and  diarrhoea.  A  coloured  line  forms  on  the  gums,  described 
as  purple-red  (Oorrigan),  or  greenish  (Clapton).    A  green  tint  has 

*  For  these  and  other  iutoresting  foots,  with  veferencea,  I  am  greatly  in - flebtod  to  Dr.  Lauder  Bruntou,  who  forwarded  them  to  me  iu  1877,  whoii  the 
iuciuiry  iuto  the  adulteration  of  peas  by  copper  was  going  on  (G.). 
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cilso  been  imparted  to  the  hair,  urine,  and  perspiration  *  Brass- 
tounders  are  occasionally  attacked  on  melting  days  with  acute 
iebrile  symptoms,  resembling  those  of  an  intermittent,  and  known 
as  "  brassfounders'  ague."  But  these  symptoms  have  been  ascribed to  the  zinc  of  the  alloy. 
As  already  stated,  it  is  a  common  practice  to  colour  pickles, 

capers,  peas,  aud  other  vegetables  with  salts  of  copper,  so  as  to 
impart  a  fresh  green  tint  to  them.  That  these  products  contain  a 
very  appreciable  quantity  of  copper  may  be  shown  by  immersing 
among  them  a  needle  moistened  with  acetic  acid,  when  it  will 
receive  a  coating  of  metallic  copper.  The  question  whether  the 
small  quantities  of  the  acetate  or  other  salt  of  copper  existing  in 
these  green  vegetables  may  injure  health  was  raised  in  the  early 
part  of  the  year  1877,  at  the  instance  of  Dr.  Conway  Evans, 
medical  officer  of  health  to  the  Strand  district,  who  alleged  that 
the  sale  of  the  petit  pois  was  a  direct  violation  of  the  Sale  of 
Food  and  Drugs  Act,  8.3.  Mue  specimens  of  these  preserved 
peas,  in  which  the  quantity  of  copper  ranged  from  little  more  than 
half  a  grain  to  more  than  4  grains,  estimated  as  sulphate  of 

copper,  in  the  pound  avoirdupois,  formed  Dr..  Evans' justification 
for  the  proceedings  taken  under  the  Act.  The  allegation  that 
peas  thus  artificially  coloured  were,  or  might  be,  injurious  to 
health,  having  been  contested  before  Mr.  Knox,  at  the  Marl- 

borough Street  Police  Court,  his  decision  was  favourable  to  the 
affirmative  view ;  the  persons  who  sold  the  peas  were  fined,  and  the 
practice  condemned. 

A  full  discussion  of  the  grounds  on  which  the  decision  of  the 
Court  was  based  would  be  out  of  place  here ;  suffice  it  to  state 
that,  while  on  the  one  side  experiments  on  animals  and  healthy 
men,  and  the  experience  of  groups  of  persons  working  with  cojDper 
or  its  alloys,  were  brought  forward  to  show  that  little  or  no  injury 
may  be  occasioned  by  large  quantities  of  copper  entering  the 
system  (in  which  respect  copper  resembles  arsenic  as  taken  by  the 
Styrian  peasants);  on  the  other,  facts  were  adduced  in  proof  of  the 
serious  and  even  fatal  results  that  have  followed  the  swallowing  of 

small  quantities  of  the  salts  of  copper,  as  contained  in  cupreous 
ointments  applied  to  the  lips,  brass  tacks  held  in  the  mouth,  coin 
sucked  or  swallowed,t  and  of  water  kept  in  foul  copper  vessels. 

Johnstone,  after  quoting  Neumann  as  testifying  to  the  dangerous 

effects  that  may  follow  the  ingestion  of  small  quantities  of  copper 

says,  "  I  have  known  the  same  inconveniences  arise  from  the  use  of 

a  cupreous  ointment  for  the  cure  of  aphtha,  and  in  one  case  the 
life  of  the  child  was  saved  with  difficulty,  though,  from  the  quantity 

of  ointment  applied  to  the  mouth,  the  portion  of  copper  taken  mto 

the  stomach  must  have  been  very  small."  Percival's  case  of  the 
young  lady  who  ate  two  breakfast-plates  full  of  pickled  samphire, 

*  Grecuhow, 'Med.  Times  aud  Gil?..,' vol.  i.  18G2. 
+  And  yet  Dr.  Paris  (Pans  aud  1  oublauque,  vol.  ii.  p.  144)  quotes,  on  goocl 

aiithorily,  uo  loss  tban  five  instauccs  iu  which  several  copper  coins  were 
swallowed  and  long  retained  without  acting  poisouously. 
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"  very  strongly  impreguated  with  copper,"  and  died
  in  nine  days, 

atter  much  suffering,  the  membrane  of  the  stom
ach  and  commence- 

ment of  the  small  intestines  being  found  inflamed  and  ga
ngrenous 

might  have  been  quoted  here,  but  that  the  large  quant
ity  of  pickie 

consumed  suggests  doubts  of  the  copper  havmg  of  it
self  proved 

fatal. 

VI.  ZINC.  TIN,  SILVER,  IRON,  BISMUTH,  CHROME, 
 AND 

THEIR  PREPARATIONS. 

Zinc— Two  preparations  of  zinc  require  notice— the  sulphate
 

and  chloride.  .  ,     ,  %     mi,-    •  • 

Sulphate  of  zinc  {white  vitriol,  loliite  copperas). — ims  is  in 
common  use  as  an  emetic,  but  is  unimportant  as  a  poison.  It 

consists  of  colourless,  or  nearly  colourless,  prismatic  crystals, 

very  soluble  in  water,  and  of  a  styptic  taste;  and  resembles 

oxalic  acid  and  sulphate  of  magnesium.  From  the  former  it  is 

distinguished  by  tests,  for  which  see  Oxalic  Acid ;  and  from  the 

latter  by  yielding  a  white  precipitate  with  sulphuretted  hydrogen 

or  sulphide  of  ammonium,  which  sulphate  of  magnesium  does  not. 

Sulphate  of  zinc  in  solution  is  precipitated  as  white  sulphide  by 

sulphuretted  hydrogen  and  sulphide  of  ammonium,  provided  the 
solution  does  not  contain  an  excess  of  acid ;  and  also  by  liquor 

aramonise  and  the  aesquicarbonate  as  a  white  precipitate  soluble  in 

excess  of  the  precipitant.  Ferrocyanide  of  potassium,  too_,  yields 

a  white  precipitate.  If  the  sulphate  contains  iron,  the  precipitates 
are  not  a  pure  white. 

Inorganic  liquids. — Sulphate  of  zinc  is  decomposed  by  albu- 
men and  milk,  which  form  with  the  oxide  an  insoluble  compound; 

and  also  by  substances  containing  tannin.  After  the  destruction  of 

the  organic  matters  with  hydrochloric  acid  and  chlorate  of  po- 
tassium, zinc  is  found  in  the  acid  liquid  as  a  chloride.  Sulphuretted 

hydrogen  causes  no  precipitate  till  the  acid  has  been  neutralized  by 
ammonia.  Sulphide  of  zinc  is  precipitated,  but  generally  coloured 
by  iron  from  the  tissues.  The  precipitate  is  to  be  treated  with 
dilute  acetic  acid  to  dissolve  any  iron,  &c.,  collected  and  roasted  in 

a  porcelain  crucible,  and  converted  into  oxide.  This  is  to  be  dis  - 
solved  in  sulphuric  acid  with  the  addition  of  hydrochloric  or  nitric 
acid,  evaporated  to  drive  off  excess  of  sulphuric  acid,  and  re- 
dissolved  in  water.  A  solution  of  sulphate  of  zinc  is  formed,  which 
is  to  be  tested  as  above. 

Symptoms. — Sulphate  of  zinc  has  a  disagi'eeable  bitter  taate, 
and  causes,  in  large  doses,  dryness  of  the  throat,  thirst,  vomiting, 
purging,  and  pain  of  the  abdomen.  Being  a  strong  emetic,  it  is 
in  most  cases,  soon  rejected  from  the  stomach  ;  but  in  a  case  re- 

ported by  T)r.  Gibb,  in  which  67  grains  contained  in  a  lotion  were 
swallowed  by  an  i:dult  female,  there  was  no  vomiting,  and  some 
difficulty  in  relieving  the  stomach  by  emetics.  It  has  been  ad- 

ministered as  a  medicine  in  doses  of  two  scruples  three  times  a  day 
for  several  weeks,  without  injurious  consequences  (Dr.  Babiugtonj. 
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The  post-mortem  appearances  are  those  of  simple  iuflam- miitiou  ot  the  mucous  membrane  of  the  stomach  and  intestines 
Treatment.— A  dilute  solution  of  carbonate  of  potassium  or sodium  as  an  antidote,  followed  by  the  free  administration  of  milk 

of  the  white  o£  egg  m  large  quantity,  and  of  liquids  containing tannin,  such  as  tea,  and  decoctions  of  oak  or  Peruvian  bark.  The 
rest  of  the  treatment  is  that  common  to  the  irritant  poisons. 
Chloride  of  zinc— A  concentrated  aqueous  solution  of  this substance  (about  200  grains  to  the  ounce)  is  the  disinfectant  known 

as  "Burnett's  Fluid."  It  is  a  strong  corrosive  poison;  and produces  the  symptoms  and  post-mortem  appearances  common  to 
the  class  of  corrosives ;  sometimes  with  the  addition  of  nervous 
symptoms.  It  has  more  than  once  proved  fatal,  and  death  has occurred  in  as  little  as  four  hours. 

Tin.— Chlorides  of  tin.— There  are  two  chlorides  of  tin,  the 
protochlonde  and  the  perchloride,  in  the  form  of  yellowish-white 
acicular  crystals.  A  mixture  of  these  two  salts  in  solution  is  known 
as  dyers'  spirit.  These  are  the  only  preparations  of  tin  which require  notice. 

Tests. — The  protochloride  has  the  following  properties  : — 1. Sulphuretted  hydrogen  and  sulphide  of  ammonium  throw  down  a 
precipitate  of  a  dark  chocolate  colour, 
soluble  in  excess  of  the  reagent.  2.  The 
bichloride  of  mercury  gives  a  grey  pre- 

cipitate of  finely  divided  mercury.  3. 
chloride  of  gold  gives  a  deep  purple 
precipitate  (the  purple  of  Cassius).  4.  A 
fragment  of  zinc  placed  in  a  drop  of  the 
solution  throws  down  the  metal  in  an 
arborescent  form,  characterized,  though 
iiot  distinguished,  by  the  rectangular 
arrangements  of  the  branches  (fig.  86). 
One  grain  of  the  protochloride  in  two 

ounces  of  distilled  water  gives  characteristic  results.  The  acid  is 
detected  by  the  white  precipitate,  insoluble  in  nitric  acid,  caused 
by  nitrate  of  silver. 

The  perchloride  is  in-ecijDitated  yellow  by  sulphuretted  hydro- 
gen, and  sulphide  of  ammonium,  the  precipitate  being  soluble  in 

an  excess  of  the  reagent.  In  colour,  therefore,  it  resembles  the 
sulphides  of  arsenic  and  of  cadmium  ;  but  differs  from  the  former 
in  being  insoluble  in  ammonia,  and  from  the  latter  in  being  in- 

soluble in  hydrochloric  acid.  Corrosive  sublimate  and  chloride  of 
gold  give  no  precipitate  with  the  perchloride.  The  acid  of  the  salt 
is  detected  by  nitrate  of  silver. 

The  salts  of  tin  produce  the  common  symptoms  of  irritant 
poisoning,  which  must  be  met  by  the  free  use  of  albumen  or  milk, 
and  of  diluents.  Emetics  or  the  stomach-pump  may  be  employed 
if  necessary. 

Silver. — Nitrate  of  silver  (lunar  caustic).— This  substance 
occurs  in  the  form  of  tabular  crystals,  or  fused  into  small  cylin- 
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ders.  It  has  the  following  properties :— It  is  very  soluble  m 

distilled  water.  Its  solution  has  an  acid  reaction,  and  a  s
trong 

styptic,  metallic  taste.  It  is  a  very  powerfu  corrosi
ve ;  and, 

when  mixed  with  organic  matter,  is  blaclcened  by  ligtit.
  itie 

base  is  detected  by  the  following  tests  Sulphuretted  hydrog
en 

or  sulphide  of  ammonium  yields  a  black  precipitate.  2.  Liiquo
i 

ammoniaa  throws  down  the  brown  oxide,  which  is  dissolved  by 

the  precipitant  in  excess.  3.  Hydrochloric  acid  yields  a  white 

clotted  precipitate,  the  chloride  of  silver,  which  is  insoluble 
in  nitric  acid,  and  when  heated  on  ^.^ 
platinum-foil  fuses  into  a  horny  mass. 
4.  On  adding  to  the  solution  liquor 
ammonia3,  until  the  brown  oxide  is 
redissolved,  and  then  arsenious  acid, 

the  yellow  araenite  of  silver  is  thrown 
down.  6.  A  strip  of  copper  introduced 
into  the  solution  is  speedily  coated  with 
silver.  6.  If  a  minute  fragment  of  zinc 
is  placed  in  a  drop  of  the  solution,  the 
metallic  silver  is  deposited  in  an  arbo- 

rescent form  (fig.  87).     This  test  is 

very  delicate,  a  distinct  tree  (generally  in  the  shape  of  the  shaded 

figure)  being  obtained  from  a  grain  in  eight  ounces  of  water.  The 
acid  is  detected  by  adding  to  the  filtered  liquid  remaining _  after 

the  application  of  the  tests,  carbonate  of  potassium,  when  nitrate 
of  potassium  is  formed. 

Poisoning  by  nitrate  of  silver  is  a  rare  occurrence.  Scattergood 

('  Brit.  Med.  Journal,'  1871,  p.  572)  relates  a  case  of  fatal  poisoning 
from  the  accidental  slipping  of  a  piece  of  caustic  i  of  an  incb  long 
down  the  throat  of  a  child  aged  15  months.  The  contents  of  the 
stomach  were  almost  immediately  rejected.  Chloride  of  sodium 
was  administered,  but  repeated  vomiting  and  convulsions  occurred 
during  the  first  two  hours.  Then  followed  diarrhoea.  Collapse 
came  on,  and  death  occurred  in  violent  convulsions  six  hours 
after  the  poison  had  been  swallowed. 
Post-mortem  appearances. — In  this  case  there  were  erosions 

of  the  oesophagus  and  of  the  stomach  along  the  greater  curvature, 
and  in  the  duodenum  and  upper  part  of  the  jejunum.  Particles 
of  the  curdy  chloride  of  silver  adhered  to  the  surface.  The  nitrate 
had  been  entirely  decomposed. 

The  treatment  consists  in  changing  the  soluble  nitrate  to  the 
insoluble  chloride  by  the  free  use  of  a  solution  of  common  salt. 

Chronic  poisoning. — After  long-continued  medicinal  adminis- 
tration of  silver  salts,  a  blue  line  appears  on  the  gums,  as  in  lead 

poisoning,  followed  by  a  greyish-blue  or  leaden  hue  of  the  skin, 
of  a  permanent  character  (Argyria).  This  is  due  to  the  deposition 
of  finely  divided  metallic  silver  in  the  cutaneous  tissues.  It  is 
not,  however,  confined  to  the  skin.  A  similar  deposition  takes 
place  also  in  the  viscera,  chiefly  along  the  walls  of  the  smaller 
blood-vessels. 
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Iron.— The  sulphate  of  iron  (green  vitriol,  copperas)  and  the chloride  or  muriate  of  iron,  possess  sufficiently  active  properties  to 
entitle  them  to  rank  as  poisons.  The  base  may  be  detected  by  the 
tollowmg  tests  :—!.  Sulphuretted  hydrogen  gives  no  precipitate, but  the  sulphide  of  ammonium  throws  down  a  black  sulphide.  2. 
Infusion  of  galls  also  gives  a  black  precipitate.  3.  Perrocyanide  of 
potassium  throws  down  a  blue  precipitate,  which  deepens  by 
exposure  to  the  air.  4  Sulphocyanide  of  potassium  gives  a  deep 
blood-red  precipitate.  The  acid  in  combination  in  the  sulphate  and chloride  respectively  may  be  detected  by  the  nitrate  of  barium  and nitrate  of  silver  tests. 

The  sulphate  of  iron  and  the  chloride  in  the  form  of  tinc- 
ture, have  both  proved  fatal,  and  have  in  one  or  two  other  instances 

produced  severe  effects.  The  symptoms  and  post-mortem  appear- 
ances in  one  case  of  poisoning  by  the  tincture,  recorded  by  Christi- 

son,  were  those  of  a  strong  irritant.  The  treatment  would  consist 
in  the  free  use  of  emetics  and  diluents. 

Bismuth— Nitrate  of  bismuth  (trinitrate,  subnitrate). 
—-This  substance  has  proved  fatal  in  a  large  dose  (two  drachms), 
with  the  symptoms  and  post-mortem  appearances  proper  to  irritant 
poisoning.  As  bismuth  frequently  contains  arsenic  as  an  impurity, 
there  is  reason  to  believe  that  the  irritant  symptoms  are  largely 
due  to  this.  It  is  found  in  the  form  of  a  white,  insoluble  powder, 
blackened  by  sulphuretted  hydrogen,  and  sulphide  of  ammonium  ; 
soluble  in  nitric  acid,  but  again  thrown  down  when  the  solution  is 
largely  diluted  with  water.  The  solution  resembles  that  of  the 
salts  of  lead  in  being  precipitated  white  by  liquor  ammonise  and 
liquor  potassse,  but  differs  from  them  inasmuch  as  it  gives  no  jDre- 
cipitate  with  dilute  sulphuric  acid.  It  gives  a  deep-brown  precipi- 

tate with  iodide  of  potassium. 

Chrome. — Two  salts  of  chrome — the  neutral  chromate  of  potas- 
sium and  the  bichromate  of  potassium — are  manufactured  on  a 

large  scale  and  extensively  used  as  dyes.  The  chromate  of 
potassium  has  a  bright  yellow  colour,  and  disagreeable  bitter 
taste.  It  is  the  common  source  of  the  other  compounds  of  chrome. 
The  bichromate  of  potassium,  known  also  as  red  chromate, 

is  much  used  as  a  dye.  It  consists  of  deep  orange-coloured  crystal- 
line plates,  or  long  flattened  prisms.  It  is  very  soluble,  and  yields, 

according  to  quantity,  a  rich  orange  or  yellow  solution,  with  an 
acid  reaction.  With  the  salts  of  lead  it  gives  a  yellow,  and  with 
those  of  silver  a  deep-red,  precipitate.  Experiments  on  animals 
show  that  it  has  the  properties  of  a  strong  irritant  poison ;  and  it 
has  more  than  once  proved  fatal  to  man.  In  one  case,  communi- 

cated to  Dr.  Taylor  by  Mr.  Wood  of  St.  Bartholomew's  Hospital, two  drachms  killed  a  woman  in  four  hours,  with  symptoms  of 

violent  irritation,  and  the  post-mortem  appearances  of  a  corrosive 

poison.  The  appropriate  treatment  would  be  by  diluents  and 
demulcents.  In  solutions  of  moderate  strength  the  bichromate 

assumes  the  forms  shown  in  fig.  88.  In  dilute  solutions  (yi^)  it 

takes  on  the  arborescent  form  shown  in  fig.  89.   The  crystals  from 
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Fig.  89. 

much  as  it  constitutes  a  very  valuable  test 
 for  strychnine  and  some 

°'woimef  engaged  in  the  manufacture  of  the  bich
romate  of 

poSs  inm  suL"  Such  from  chronic  sores  on  Hand^n^^  occ
a- 

sionally on  the  feet  and  shoulders.  The  foundation  
for  the  soies 

isTaid  insome  lesion  of  the  skin,  on  which  the 
 poison  acts  as  a 

caustic  producing  a  tough  slough,  followed  by
  an  ulcer  with  a 

SitnU^  cupS  border?  Attacks  of  conjunctiv  ti
s  are  also  of 

no  uncommon  occurrence,  and  more  serious  resu
lts  occasiona  y 

follow  from  the  introduction  between  the  lids  of
  the  strong  solu- 

tion.   I  am  indebted  for  this  information  to  Dr.  Eadie,  of  Gl
asgow 

^^Thallium  —It  will  suffice  to  mention  the  salts  of  this  metal  as 

having  been  proved,  by  experiments  on  animals,  to  h
ave  a  poison- 

ous action.  n  j-       t  „ 

The  salts  of  the  rarer  metals— gold,  platinum,  palladium,  
&c.— 

are  also  poisonous,  but  they  have  little  medico-legal  im
portance. 

Osmic  acid,  used  largely  as  a  staining  agent  m  microscop
ical  in- 

vestigations, gives  off  highly  irritating  vapours,  and  one  case  ot 

death  has  been  ascribed  to  it.  (Eaymond,  '  Prog.  Med.,  June  27, 1874.) 

«  In  two  cases  of  poisoning  by  half  an  ounce  of  biclu'omato  one  woman 
died  in  fifty  minntes,  wbile  tlio  otber,  treated  witb  emetics  and  stimulants, 

recover  cd.    (Waugh,  '  Lancet,'  Dec.  I'J,  1885,  p.  11 35). 



CHAPTER  IX. 

NARCOTICS. 

OPIUM  AND  ITS  PREPARATIONS. 

T]iE  inorganic  poisons  have  been  treated  of  ia  five  successive 
chapters;  the  remainder  of  this  work  will  be  devoted  to  the 
organic  poisons,  beginning  with  the  most  important  of  their 
number— opium.  More  than  half  the  deaths  by  poisons  which occur  in  England  and  Wales,  one  year  with  another,  are  due  to 
opium  and  its  preparations,  of  which  laudanum  holds  the  first 
place ;  then  opium  itself,  then  a  preparation  known  as  Godfrey's cordial,  much  given  to  infants  and  young  children,  of  whom 
nearly  half  were  under  one  year  of  age.  Deaths  by  morphine  and 
its  salts  are  only  of  occasional  occurrence.  It  is  not  often  that 
opium  and  its  preparations  are  resorted  to  by  the  murderer;  but 
they  are_  sometimes  given,  laudanum  especially,  to  facilitate  the 
commission  of  other  crimes,  such  as  theft  and  rape,  the  taste  and 
colour  being  generally  concealed  in  brandy  or  coffee,  and  the 
sense  of  taste  deadened  by  intoxicating  liquors.  A  salt  of 
morphine  (the  acetate)  has  been  administered  in  several  instances 
to  comj^lete  the  work  pi-epared  by  repeated  doses  of  tartar  emetic. 
A  few  cases  have  also  occurred  of  mixed  jjoisoning  by  laudanum 
and  prussic  acid. 
The  capsules  of  the  Papaver  somuiferum  (white,  or  garden 

poppy)  (fig.  90)  furnish  several  preparations  to  the  British  Phar- 
macopoeia— a  decoction  for  external  use,  a  syrup  given  chiefly  to 

infants,  and  an  aqueous  extract  (extractum  papaveris),  in  addition 
to  the  inspissated  juice  known  as  opium.  Adecoctiouof  the  capsules, 
or  poppy-heads,  not  authorized  by  the  Pharmacopoeia,  is  sometimes 
given  to  infants  with  fatal  effect.  As  the  seeds  from  the  capsules 
have  been  found  in  the  stomach,  and  as  the  seeds  taken  by  them- 

selves are  alleged  to  have  proved  fatal  in  some  instances  abroad, 
their  size  and  microscopic  character  are  shown  in  fig.  48,  page  350, 
They  weigh  about  230  to  the  grain.  Some  are  white,  others grey.  _ 

Opium,  the  inspissated  juice  of  the  unripe  capsules,  has  the 
following  properties : — It  is  of  a  reddish-brown  colour,  of  a  strong 
and  peculiar  odour,  and  has  a  bitter  and  rather  acrid  taste. 

Difi^erent  specimens  of  the.  drug  vary  in  physical  properties  and 
in  activity  with  the  place  and  year  of  growth,  the  maturity  of  the 
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rig.  no. 

onisules  the  <^reater  or  less  care  bestowed  on
  the  manufacture, 

aid  the  presence  or  absence  of  adulteration.  
The  drug  consists 

of  a  number  of  distinct  principles,  alkaloids 

combined  with  meconic  acid,  and  mixed  with 

resin  and  extractive  matter.  These  prin- 

ciples are  dissolved  by  water,  at  ordinary 

temperatures,  by  alcohol,  and  by  mineral 
and  vegetable  acids.  _     ,    -n  i 

The  preparations  of  opium  in  the  British 

Pharmacopoeia  are— The  tincture,  or  lau- 
danum, which  contains  one  grain  in 

about  fifteen  minims  (3-3  grains  of  mor- 

phine in  one  fluid  ounce);  the  ammo- 
niated  tincture  (five  grains  to  the  ounce) ; 

the  compound  tincture  of  camphor,  or 

paregoric  (one  grain  in  the  half-ounce)  ; 
the  extract  and  liqirid  extract  of  opium  ;  the 

compound  powder,  of  which  one-tenth  part 

is  opium ;  the  confection  (about  one  grain 

in  forty) ;  the  compound  ipecacuanha,  or 

Dover's  powder  (one  grain  in  ten);  the 
aromatic  powder  of  chalk  and  opium  (one 

grain  in  forty);  and  the  compound  kino 

powder  (one  grain  in  twenty) ;  the  com- 

pound scan  pill  (one  part  in  five)  ;  the  lead  and  opium  pill  (one 

part  in  eight) ;  the  ipecacuanha  and  squill  pill  (one  part  in  sixteen 

and  a  half) ;  and  the  opium  lozenges,  which  have  one-tenth  gram 
of  the  extract  in  each.  The  vinum  opii  (twenty-two  grains  of  the 

extract  to  the  ounce) ;  the  enema  opii  (thirty  drops  of  the  tincture 

in  two  ounces  of  starch) ;  the  emplastrum  opii  (one  in  ten) ;  the 

ungueutum  gallte  c.  opio  (thirty-two  grains  to  one  ounce)  :  com- 
plete the  list  of  pharmacopoeial  preparations  which  contain  opium. 

The  black  drop,  said  to  contain  two,  three,  or  four  times  as 

much  opium  as  the  tincture,  and  Battley's  liquor  opii  sedativus, 
of  which  twenty  drops  are  said  to  be  equal  to  thirty  of  laudanum, 
are  also  in  common  use.  The  first  is  made  with  verjuice  and 

aromatics,  the  second  is  believed  to  be  an  aqueous  solution. 

Godfrey's  cordial,  Dalby's  carminative,  children's  quietness, 
chlorodyne,  and  several  mixtures  improperly  given  to  children  to 
procure  sleep,  contain  laudanum  in  variable  quantity,  as  their  chief 
ingredient,  in  combination  with  syrups,  stomachics,  and  magnesia. 

Opium  contains  several  active  principles.  Morphine,  navcotine, 
narceiue,  meconine  or  opianyl,  thebaine  or  paramorphine,  codeine, 
papaverine,  and  cryptopine,  have  been  separated ;  but  the  most 
important,  in  a  medico-legal  point  of  view,  are  morphine  and 
meconic  acid,  combined  in  opium  as  meconate  of  morphine ; 
and  a  non-officinal  preparation  of  bimeconate  of  morphine  is  not  in- 

frequently prescribed.  Opium  may  be  recognised  by  the  reactions 
of  these  two  substances,  as  well  as  by  its  odour  and  other  physical 
properties. 
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The  morpbme  and  meconic  acid  are  thus  extracted  and  sepa- 
rated :— ihe  opium  is  infused  in  successive  portions  of  cold  water 

1  his  aqueous  solution,  holding  the  active  principles  of  the  dni^ 
dissolved,  is  boiled  with  magnesia,  which  combines  with  the  meconic 
acid_  and  carries  down  with  it  the  active  principles.  This  mixed 
precipitate  is  washed  and  dried,  and  boiled  with  proof  spirit,  which 
dissolves  the  narcotiae  and  resin,  leaving  the  morphine  and  meco- nate  of  magnesium  behind. 

To  separate  the  morphine,  the  precipitate  is  boiled  in  8tron<^ 
alcohol,  which  dissolves  it  mixed  with  acid.  From  this  solution 
pure  morphine  may  be  obtained  by  repeated  crystallization. 

To  separate  the  meconic  acid,  the  impure  meconate  of  mag- 
nesium is  boiled  in  dilute  sulphuric  acid,  and  the  mixture  partially 

evaporated.  The  sediment  that  falls  on  cooling  is  dissolved  in 
water,  aud  acetate  of  lead  added.  A  meconate  of  lead  is  thus 
formed,  which  is  washed  and  suspended  in  water,  and  a 
stream  of  sulphuretted  hydrogen  gas  transmitted  through  it. 
Sulphide  of  lead  is  thrown  down,  and  meconic  acid  left  in  solu- 

tion ;  and  on  evaporation,  impure  scaly  crystals  of  the  acid  are obtained. 

TESTS  FOR  MORPHINE  AND  MECONIC  ACID. 

Morphine  (Properties) :— 1.  It  is  sold  as  a  white  powder,  or 
as  crystals,  which  are  generally  more  or  less  discoloured  by  resin ; 
but  when  quite  pure  are  colourless.  They  are  six-sided  prisms ;  and 

crystals,  or  fragments  of  crystals,  of  this 
shape  may  be  recognised  in  good  speci- 

mens of  the  alkaloid.  When  thrown 
down  from  a  solution  of  one  of  its 

salts  {e.g.,  the  acetate,)  by  exposure  to 
the  vapours  of  ammonia,  it  assumes  the 
forms  shown  in  fig.  91.  2.  The  crystals 
have  a  bitter  taste,  but  no  odour. 
3.  When  heated  on  platinum  foil,  they 
melt  into  a  yellow  oily  liquid,  and  burn 
like  a  resin,  leaving  a  carbonaceous  de- 

posit of  a  semi-crystalline  appearance, 
and  giving  out  ammonia.  4.  When 
heated  on  a  porcelain  slab,  they  yield  a 

crystalline  sublimate  presently  to  be  described.  6.  They  are  very 
sparingly  soluble  in  water  and  in  ether,  more  so  in  alcohol,  alcoholic 
ether,  acetic  ether,  and  amylic  alcohol  (readily  so  on  heating); 
soluble  also  in  the  caustic  alkalies,  and  in  the  mineral  and  vege- 

table acids,  combined  with  which  they  are  used  in  medicine.  6.  The 

solution  has  a  slight  alkaline  reaction.  7.  In  common  with  other 

alkaloids,  morphine  is  precipitated  from  its  solutions  by  tannin, 
and  the  various  reagents  mentioned  above  (p.  353). 

Tests. — These  are  best  applied  to  morphine  in  substance  ;  so 

that  when  it  is  present  in  a  solution  of  its  salts,  drops  of  the  sola- 
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tion  ou  c.la.s  disks  or  porcelala  slabs  sliould 
 be  exposed  to  the 

Tapom-s  of  ammonia,  so  as  to  liberate  the  alk
a  oid  itsel 

1  In  substance.-If  we  have  reason  to  beli
eve  that  a  white 

powder,  or  a  colourless  or  straw-coloured  crysta
l  belongs  to  the 

class  of  alkaloids,  we  confirm  the  suspicion  by  heati
ng  it  on  a  clean 

slab  of  white  porcelain,  with  glass  slide  superimp
osed  (fag.  bJ, 

u  396)  The  substance  darkens,  melts,  smokes  dep
osits  a  black 

stain,  and  yields  a  sublimate  presently  to  be  describe
d.  The  powder 

or  crystal  is  therefore  probably  an  alkaloid.  If,  now,  we
  place  a 

small  quantity  of  the  powder  on  a  clean  porcelain  slab
  and  dissolve 

it  in  a  drop  of  strong  sulphuric  acid,  it  undergoes  no  ch
ange  ot 

colour,  but  turns  to  a  light  brown  when  warmed  and  da
rk  brown 

when  heated.  If  the  heat  is  continued,  the  liquid  becomes
  almost 

black,  and  gives  off  an  abundant  irritating  vapour  havin
g  an 

odour  as  of  singed  cloth.  This  reaction  confirms  the  efi'ect 
 ot  heat, 

and  we  now  prove  the  powder  to  be  morphine  by  the  followi
ng 

testa,  applied  as  before  on  a  clean  slab  of  white  porcelain _ 

1.  Nitric  acid.— This  dropped  on  the  alkaloid  gives  it  a  rich 

orange  colour,  and  dissolves  it  with  effervescence,  and  the  produc- tion of  ruddy  fumes  of  nitrous  acid,  in,  .  ̂^ 
2.  Perchloride  of  iron.— This  test  (which  should  be  neutral) 

strikes  with  the  powder  a  rich  indigo-blue,  turning  to  green  when 
added  in  excess.       .  .    .  , 

3.  Iodic  acirf.— Dissolve  a  small  quantity  of  the  acid  m  a  drop 

of  cold,  freshly  made  starch,  place  it  on  the  white  slab,  and  intro- 
duce the  powder  or  crystal.  Iodine  is  set  free,  and  produces  the 

characteristic  blue  iodide  of  starch.  Or  introduce  the  iodic  acid 

solution  into  a  test-tube  with  a  few  drops  of  bisulphide  of  carbon 
or  chloroform  and  shake  it.  The  solution  should  remain  colourless. 

Add  a  crystal  of  morphine.  Iodine  is  set  free,  and  on  shaking  and 

allowing  it  to  subside,  a  rose-coloured  solution  of  iodine  sinks  to 
the  bottom. 

4.  Sulphuric  acid  and  nitric  acid  _  (Husemann's  test).— Heat the  crystal  with  strong  sulphuric  acid  on  a  porcelain  lid,  and 
then  on  cooling  add  a  drop  of  dilute  nitric  acid.  The  liquid  be- 

comes blood-red. 

6.  Sulpho-molyhdic  acid  (Frohde's  reagent). — A  freshly  pre- 
pared solution  of  molybdic  acid  or  molybdate  of  sodium  in 

strong  sulphuric  a-^iid  (heated  till  it  becomes  colourless)  gives  with 
morphine  a  beautiful  violet,  passing  into  blue  and  then  dirty  green. 
The  blue  colour  is  instantly  discharged  by  the  addition  of  water. 
This  test  is  very  delicate  but  not  of  itself  conclusive. 

6.  Sulphuric  acid  and  bichromate  of  potassium. —  Cold,  strong 
sulphuric  acid  added  to  morphine,  produces,  as  just  stated,  little 
or  no  effect ;  but  on  adding  a  solution  of  bichromate  of  potassium, 
the  mixture  assumes  a  rich  brown  tint,  passing  rapidly  to  green, 
due  to  the  reduction  of  the  oxide  of  chromium. 

SubUmates  of  morpliine. — Morphine  sublimes  at  the  high 
temperature  of  330°,  melts  when  the  heat  is  raised  to  340°,  and 
still  continues  to  yield  sublimates  till  it  is  reduced  to  a  black  spot 
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of  carbon.  The  sublimate  often  assumes  the  form  of  foliated 
curved  lines  as  in  fig.  92,  or  it  consists  wliolly  of  white  circular 
spots,  obviously  crystalline  (fig.  9:i).  But  when  the  temperature 
ot  the  glass  disk  afjproaches  that  of  the  surface  of  porcelain,  the 

Fig.  !>2.  Fig.  93. 

sublimates  consist  of  prismatic  crystals,  distinct  or  grouped  as  in 
fig.  91.  At  lower  temperatures  they  are  made  up  of  distinct 
striated  globules  or  watered  patterns,  and  sometimes  they  contain 
dark  feathery  crystals.  The  striated  globules  are  shown  in  fig.  9o. 
The  best  results  are  obtained  with  quantities  of  the  alkaloid  not 
exceeding  the  one-hundredth  of  a  grain,  which  will  yield  many 
successive  sublimates  characteristic  in  their  form  and  reactions. 

These,  whatever  shape  they  assume,  are  highly  soluble  in  several 

reagents,  and  yield  with  them  crystals  of  very  beautiful  and 
characteristic  forms. 
The  figures  annexed  represent  four  of  these  forms.  Fig.  94 

.shows  a  marginal  group  of  needles  from  a  sublimate  treated  with 

dilute  hydrochloric  acid  (^l).    Fig.  95  shows  the  reaction  with 

Fig.  94. 

spirit  of  wine  •  96  that  with  liquor  amraoniaa,  and  fig.  97  the 

winged  (fly  like)  crystals  often  resulting  from  the  treatmen
t  of  an 

amorphous  sublimate  with  distilled  water.  These  reactions 
 should 

be  watched  as  they  occur,  under  the  microscope.  They  are
  almost 

always  quick  in  showing  themselves,   and  are
  sometimes  in- 

Mecordc  acid.— This  consists  of  scaly  crystals,  whi
ch  when 

impure,  are  dusky  red;  when  purer,  a  pale  yello
w;  when  quite 

puk  colourless.     Under  the  microscope    the
y  are  seen  as 
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mottled  plates  of  various  sizes,  shapas  aud  tluckaes3._  They  are 
soluble  in  water,  and  the  solution  has  a  strong  acid  reaction. 

Fis.  97. 

X  75. X  50. 

When  heated  on  white  porcelain,  they  readily  melt,  and  assume  the
 

form  of  coarse  white  plates,  and  under  a  greater  heat  darken, 

smoke,  and  melt,  yielding  a  white  amorphous  sublimate,  and 

leavin-  a  scanty  black  deposit.  The  acid  is  thrown_  down  from 

its  solutions  by  acetate  of  lead  as  a  white  meconate,  insoluble  in 

acetic  acid.  This  substance  is  not  poisonous.  The  only  test  ot 

any  value  for  meconic  acid,  whether  in  crystals  or  in  solution,  is 

also  one  of  the  tests  for  morphine,  viz. : — 

Perchloride  of  iron.— This  strikes  with  mecomc  acid  an  in- 
tense cherry-red  colour,  discharged  by  solution  of  protochloride  of 

tin,  but  not  by  the  dilute  mineral  acids,  or  by  the  solutions  of  bi- 
chloride of  mercury  and  chloride  of  gold. 

The  test  gives  a  similar  reaction  with  sulphocyanide  of  potas- 
sium, with  saliva  which  contains  that  salt,  and  with  common  mus- 

tard in  solution,  but  the  colour  is  discharged  by  corrosive  subli- 
mate. A  similar  red  colour  is  also  struck  by  perchloride  of  iron 

in  strong  solutions  of  acetic  acid  and  the  neutral  acetates,  but, 
unlike  meconic  acid,  these  give  no  precipitate  with  acetate  of  lead, 
so  that  fact  does  not  constitute  any  objection  to  the  test  for  meconic 

acid  when  obtained  from  a  solution  of  opium  by  the  process  de- 
scribed below. 

This  test  for  meconic  acid  strongly  confirms  the  tests  for  mor- 
ptine,  as  evidence  of  the  presence  of  opium  in  the  liquid  from  which 
they  were  both  obtained. 
Opium  in  organic  mixttires. — The  presence  of  opium  in 

an  organic  mixture  may  be  inferred  from  its  yielding  with  nitric 
acid  the  orange  colour  due  to  the  presence  of  morphine,  and  with 
perchloride  of  iron  the  red  colour  due  to  the  meconic  acid.  These 
indications  may  be  obtained  by  diluting  the  organic  liquid  till  its 
colour  is  such  as  not  to  interfere  with  the  reactions. 

The  process  for  the  separation  of  the  opium  alkaloids  from 
organic  mixtures  is  that  already  described  (p.  852).  Morphine  is 
the  chief,  and  exists  in  largest  amount,  but  narcotine,  whicn  is 
next  in  order,  may  also  be  looked  for.  Narcotine,  as  already  indi* 
cated,  is  taken  up  by  ether  from  alkaline  solutions.    Morphine  is II  u 



OPIUM  AN  J)  ri\S  'PREPAIUTIONS. 

extracted  hy  aniylic  alcohol.  In  the  case  of  opium,  liowever,  it  is 
advisable  to  search  for  meconic  acid  as  well  as  morphine.  With 
this  view,  the  acidulated  alcoholic  extract  of  the  organic  matters  is 
to  be  treated  with  a  solution  of  acetate  of  lead  so  long  as  any  pre- 

cipitate falls.  The  liquid  is  then  to  be  well  shaken,  and  after  stand- 
ing for  a  time,  thrown  on  a  wet  filter.  An  impure  mecouate  of 

lead  remains  on  the  filter,  while  the  fluid  part  contains  the  mor- 
phine as  acetate,  with  free  acetate  of  lead.  The  precipitated  im- 

pure meconate  of  lead,  suspended  in  a  little  distilled  water,  is  now 
treated  with  excess  of  sulphuretted  hydrogen  ;  sulphide  of  lead  is 
formed,  and  meconic  acid  remains  in  solution.  This  solution  is 
changed  to  a  dark  red  colour  by  perchloride  of  iron;  and,  being 
concentrated  by  evaporation,  yields  crystals  of  meconic  acid.  The 
fluid  part  which  contains  the  acetate  of  morphine  is  next  to  be 
treated  with  sulphuretted  hydrogen,  and  any  lead  it  may  contain 
thrown  down  as  sulphide.  The  liquid  must  again  be  filtered,  and 
being  reduced  by  evaporation  to  the  consistence  of  a  syrup,  is  to 
be  over-saturated  with  carbonate  of  sodium,  and  shaken  up  with 
ether.  This  will  dissolve  narcotine  and  various  other  opium  alka- 

loids if  present,  while  the  morphine  will  remain  undissolved.  On 
shaking  the  liquid  with  alcoholic  ether,  acetic  ether,  or  amylic 
alcohol,  the  morphine  will  be  taken  up  and  obtained  on  evapora- 

tion. If  not  sufficiently  pure,  it  may  be  purified  in  the  manner 
already  described  (p.  354). 

Narcotine,  which  is  soluble  in  ether,  when  set  free  by  carbonate 

of  sodium,  crystallizes  in  transpai-ent  rhombic  prisms  or  needles. 
It  is  almost  insoluble  in  water,  but  unlike  morphine  readily  soluble 
in  ether  and  benzene.  Its  salts  are  uncrystallizable,  and  are  easily 
dissolved  in  water  and  alcohol. 

It  does  not  give  the  reactions  characteristic  of  morphine  with 
perchloride  of  iron  or  iodic  acid.  Concentrated  sulphuric  acid 
forms  with  it  a  solution,  at  first  colourless  but  rapidly  turning 
yellow.  If  this  is  treated  with  a  drop  of  nitric  acid,  or  a  crystal  of 
nitrate  of  potassium,  it  becomes  of  a  deep  blood  red.  (In  this  it 
resembles  morphine.) 

Bloxam  gives  the  following  test: — If  narcotine  is  dissolved  in 
dilute  hydrochloric  acid,  and  a  little  solution  of  bromine  added,  a 

yellow  precipitate  falls,  unless  the  solution  is  very  dilute.  On 

boiling  the  liquid,  the  precipitate  is  dissolved  ;  and,  by  gradually 

adding  solution  of  bromine  and  boiling,  a  fine  rose  colour  is  pro- 

duced'i'  even  in  very  dilute  solutions.     Excess  of  bromine  destroys the  colour.  »      .  ,        ■,  • 

Though  this  method  of  procedure  wih  often  furnish  good  evi- 
c^euce  lx)tli  of  morphine  and  meconic  acid,  it  sometimes  fails. 

Indeed  large  quantities  of  the  fluid  preparations  of  opium  may 

be  taken,  and  yet  be  detected  neither  by  odour,  taste,  nor  chemical 

tests,  even  when  death  takes  place  most  rapidly ;  and  it  is  now 

well  understood  that,  in  cases  of  poisoning  with  opium,  the  best 

methods  of  analysis  will  often  fail  in  procuring  satisfactory 

evidence,  or  even  any  evidence  at  all,  of  the  existence  of  the  pois
on 



^YMrTOMS,  POST-MOra'EM  APPEA
RANCES,  ETC.  46? 

in  the  couteatsof  the  stomach.    Even  the  ofo^^^f  anT  a  tTfo'f 
iathe  luiuid  removed  half  an  V'^S  w^^^^^^ 
laudanum  had  been  taken  ou  an  empty  stomach  and  w^^^^ 

 1 

if  rmv  be  so  mixed  up  with  other  odours,  that  it  ca
nnoT;  '^•^/^  ̂  

nis'fwith  ceSainty. '  (Brighfs  « Reports  of  
Medical  Oases,  n.  203). 

SX-MPTOMS,  POST-MOETEM  APPEABA.
NCBS,  AND 

TBEATMENT 

Svmptoms.-There  is  much  difference  in  the  sym
ptoms  present 

in  diffei^nt  cases  of  poisoning  by  opium,  and  at 
 different  stages  of 

the  action  of  the  drug.  i.vp,ipva 

The  symptoms  due  to  a  poisonous  dose  of  opium,  
oi  its  prepara- 

tions, are  giddiness,  drowsiness,  and  listlessness,  followed  
by  stupor 

passing  by  degrees  into  complete  insensibility    
The  patient  lies  as 

if  in  profound  sleep,  breathing  slowly  and  almost  
imperceptibly, 

with  eyes  shut,  pupils  contracted  and  insensible  
to  light,  pulse 

either  very  frequent,  or  full  and  slow,  the  skin  
warm  and  moist, 

and  the  face  flushed.    At  first  the  patient  can  be  easily  
roused  by 

loud  noises,  sudden  movements,  or  slight  blows  ;  but,  
in  a  more 

advanced  stage,  he  is  kept  awake  with  great  difficulty  
by  violent 

shaking,  loud  speaking,  tickling  the  nostrils,  injecting  
water  into 

the  ear  or  flecking  the  hands  and  feet  with  a  towel.    At  length  
he 

falls  into  a  state  of  complete  coma,  from  which  he  cannot  
be 

roused,  with  stertor,  slow  and  noisy  respiration,  a  slow  full  pulse,  
a 

pale  and  ghastly  countenance,  cold  and  damp  skin,  and  livid  
hands 

and  lips.'  Nausea  and  vomiting  are  sometimes  present  from  the first  but  in  other  cases  they  are  among  the  early  signs  of  recoveiy. 

When  the  patient  is  kept  roused  by  being  briskly  moved  about,  he 

is  subject  to  constant  retching,  even  though  no  emetic  has  been 

given.    The  bowels  are  generally  confined.    In  fatal  cases  death 

may  take  place  from  apoplexy,  in  a  state  of  collapse,  from  asphyxia., 
in  convulsions,  or  in  a  palsied  state.    In  patients  who  recover,  a 

long  deep  sleep,  with  a  remarkably  slow  breathing,  is  followed  by  a 

stage  of  painful  nervous  excitement,  with  headache,  and  distressing 
nausea.    I  have  counted  six  respirations  with  a  pulse  of  80  in  a 

female  slowly  recovering  from  a  large  dose  of  laudanum  (G.). 

Occasional  symptoms. — Spontaneous  vomiting,  diarrhoea, 

diuresis,  delirium,  convulsions  (most  common  in  children),  somn- 

times  alternating  with  stupor,  lock-jaw,  and  tetanic  spasms,  para- 

lysis, ana3sthesia,  dilated  pupils,  or  one  pupil  dilated  the  other  con- 
tracted, and  the  reflex  function  active  and  easily  excited  though  the 

patient  is  otherwise  quite  insensible.  The  pulse  is  sometimes  nearly 
natural  in  frequency  and  force  ;  in  other  cases  full  and  quick,  but 
this  chiefly  in  the  first  stage.  In  the  stage  of  insensibility,  while 

tlie  patient  can  still  be  roused,  the  pulse  is  generally  full  and  slow, 
but  towards  the  fatal  termination  it  becomes  small,  frequent,  and 
irregular.  Towards  the  end  also  the  pupils  frequently  become 
dilated.    The  respiration  is  much  more  uniformly  affected  than  the 

H  H  2 



46S  OPIUM  AND  ITS  PREPARATIONS. 

''"'^  "l^"*"''  ̂ ^'^^  ̂n<l  exauthematons  erup- tions are  also  amoug  the  occasional  symptoms.  ^ Anomalous  eases.— An  absence  of  the  usual  narcotic  svm,. 
oms,  with  sudden  death.    A  long  postponemenrof  the  sym, 
Recovery  for  a  time  ;  with  fatal  relapse.  symptoms. 
Th^Zf^T  apoplexy  and  other  cases  of  coma.- 

I    1*??'"""  Poisonmg  may  be  confounded  with  that  arisincr 
Zt  n  ^^'^^^^  ̂ '""Snosh  from  symptoms  a  i^e 

IS  not  always  easy,  and,  in  some  cases  impossible.  If  the  historv 
?i  «r  ''''V'  ""'^^^  ̂ "'^  difficulty  is  experienced.    But  if  i person  is  found  lying  insensible,  and  there  are  no  extraneous sources  of  information,  great  care  has  to  be  exercised  in  formincr  an opinion.  If  the  person  can  be  roused,  the  case  is  not  one  of cerebral  hemorrhage.  The  occurrence  of  one-sided  convulsions  or muscular  spasms  or  of  hemiplegia,  will  indicate  cerebral  hsemor- 
rtiage._  Ihe  pupils  are  usually  but  not  always  contracted  in  opium poisoning,  and  unequal  in  cerebral  htemorrhage.  In  some  rare 
cases  of  opium  poisoning,  the  pupils  may  be  unequal,  and  in  one Jorm  ot  cerebral  ha3morrhage  the  pupils  are  contracted.  This occurs  when  the  eflFusion  is  into  the  pons  Varolii.  In  this  condition 
there  may  be  complete  insensibility,  contracted  pupils,  and  total muscular  aaccidity,and  no  means  of  ascertaining  whether  a  condition 
ot  paralysis  exists.  In  such  cases,  diagnosis  from  symptoms  alone IS  impossible,  and  other  circumstantial  evidence,  the  odour  of  the 
breath,  the  use  of  the  stomach-pump,  the  testing  of  the  urine  for 
albumen,  or  the  evidence  of  post-mortem  examination,  is  required before  a  trustworthy  conclusion  can  be  arrived  at.  It  must  be  re- 

membered that  coma  sometimes  somewhat  suddenly  supervenes 
in  kidney  disease  and  in  diabetes.  The  history  of  the  case,  with  the 
presence  of  oedema,  and  the  occurrence  of  albumen  or  sugar  in  the 
urine  drawn  off,  will  aid  in  the  diagnosis.  In  such  cases  the  iDupils are  usually  dilated. 
Post-mortem  appearances.— These  are  neither  constant  nor 

well-marked.  The  most  common  is  turgescence  of  the  vessels  of 
the  brain,  with  or  without  serous  effusion  under  the  arachnoid,  into 
the  ventricles,  at  the  base,  and  around  the  spinal  cord  ;  very  rarely 
accompanied  by  extravasation  of  blood.  The  stomach  and  intestines 
are  generally  healthy.  Lividity  of  the  skin,  congestion  of  the 
lungs,  a  fluid  state  of  the  blood,  and  early  putrefaction  are  among 
the  less  constant  appearances.  The  bladder  is  generally  full,  and 
morphine  may  be  delected  in  the  urine. 

First  appearance  of  symptoms. — The  poison,  when  taken 
in  large  quantity,  and  in  a  fluid  state,  may  begin  to  act  within  a 
few  minutes,  and  coma  may  be  fully  formed  in  half  an  hour. 
Even  when  taken  in  ihe  solid  form,  complete  stupor  has  been 
present  in  as  little  as  fifteen  minutes.  Sometimes,  however,  the 
action  of  even  a  large  dose  of  the  poison  is  postijoued  f  or  half  an  hour, 
an  hour  or  an  hour,  and  a  half  ;  and  cases  are  on  record  in  which 
large  quantities  of  the  poison  have  not  produced  any  serious  effect 
till  the  lapse  of  3,  5,  9,  10,  and  even  18  hours.    A  curious  case  of 
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this  kind  was  published  in  the  '  Lancet,'  
July  L"),  1857,  by  Dr. 

aihb      Twelve  drachms  of  laudanum  were  
spontaneously  rejected 

f^  m  the  stomach  at  the  end  of  nine  hours  without  ha^^^^^^^ 

rise  to  any  marked  symptoms.    The  patient
  was  a  little  exhausted, 

and  the  pupils  were  contracted.  on 

The  action  of  the  poison  is  more  prompt  when  
taken  on  an 

empty  stomach  than  on  a  full  stomach,  when  in  a 
 liquid  state  than 

when  swallowed  in  the  solid  form,  when  the  patient 
 remains  stih 

than  when  he  takes  exercise,  and  it  is  probable  that  the
  action  is 

postponed  and  diminished  by  spirituous  liquors. 

Fatal  period.— Shortest,  three-quarters  of  an  hour.  G
ases  of 

death  in  about  two  hours  are  not  uncommon ;  few  cases  are  pro- 

loncred  beyond  twenty-four,  and  the  average  may  be  stated
  at 

from  seven  to  twelve  hours.  When  a  patient  survives  twelve  h
ours 

there  is  good  hope  of  recovery.  _  i  .t. 

Fatal  dose.— Smallest,  about  four  grains.  A  quantity  of  the 

extract  equivalent  to  four  grains  of  opium  has  destroyed  iite. 

Enormous  quantities  have  been  taken  with  impunity,  in  one 

instance  recovery  took  place  after  no  less  than  eight  ounces. 

In  very  young  children  very  small  doses  may  produce  marked 

effects,  and  have  proved  fatal.  An  eighth  of  a  gram  of  opium, 

or  its  equivalent,  has  killed  an  infant  two  days  old,  a  sixth  of  a 

grain  one  of  four,  and  another  of  five  days,  a  fifth  of  a  gram 

one  of  three  days  old,  a  third  of  a  grain  one  of  nine  months,  and 

another  a  few  weeks  old,  a  fourth  of  a  grain  a  child  of  fourteen 

months,  less  than  half  a  grain  a  child  of  four  years  and  a  half. 

Two  drops  of  laudanum  killed  an  infant.  Severe  symptoms  have 

been  produced  by  a  single  grain  of  Dover's  powder,  containing  a 
tenth  of  a  grain  of  opium.  A  child  of  four  months,  and  several 

infants,  have  suffered  severely  froni  quantities  of  laudanum  equi- 
valent to  the  sixth  of  a  grain  of  opium. 

Death  has  happened,  in  the  instances  referred  to,  in  intervals 

of  time  varying  from  seven  to  eighteen  hours.  As  in  the  adult, 
so  in  infants  and  young  children,  recovery  has  taken  place  after 

considerable  doses  of  opium.  In  a  case  under  my  own  observa- 

tion, a  child  of  six  months  recovered  from  ten  grains  of  Dover's 
powder  (G.). 

There  are  some  persons  on  whom  small  doses  of  opium  and  its 
preparations  produce  unusually  severe  effects.  On  the  other  hand, 
the  habit  of  taking  opium  lessens  its  effects. 
The  opium  habit. — Opium,  like  tobacco,  may  be  taken  in 

constantly  increasing  doses  with  impunity.  Thirty,  and  even 

one  hundred  grains,  of  solid  opium  are  often  taken  in  the  day  by- 
opium-eaters  ;  and  Do  Quincey,  the  English  opium-eater,  brought 
himself  to  take  nine  ounces  of  laudanum,  equivalent  to  333  grains 
of  solid  opium,  in  the  day.  Mr.  Image,  of  Bury  St.  Edmunds, 
has  given  the  particulars  of  two  cases  that  came  under  his  obser- 

vation, in  which  the  enormous  quantity  of  sixteen  ounces  of 
laudanum  per  diem  was  consumed.  Yet  both  these  persons 
lived  to  an  advanced  age.   There  is  scarcely  a  druggist  in  Loudon 
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who  has  not  seen  laudanum  swallowed  l)y  the  winoglassful  •  and  I 
J  ^^T^''  ̂ ^^^""'^  purchase  half  an  ounce  of 

minobacto  (G  r  procure  a  watery  extract  to  smoke 
Opium,  thus  taken  habitually  in  large  quantities,  and  for  lone 

periods,  causes  emaciation  and  loss  of  vigour,  loss  of  appetite,  and constipation,  loss  of  mental  vigour,  severe  neuralgic  pains,  prema- 
ture old  age,  and  early  death.  Hobhouse  describes  the  opium- 

eaters  of  Constantinople  as  "pale,  emaciated,  and  rickety,  sunk 
'li^    -f^^'Ji  ^Sitated  by  the  grimaces  of  delirium." Mr  Madden  and  Dr.  Oppenheim  confirm  this  account.  The  former 
adds,  that  a  regular  opium-eater  seldom  lives  beyond  thirty  years It  he  commences  the  practice  early;  and  the  latter  tells  us  that such  persons  seldom  attain  the  age  of  forty. 

In  the  face  of  these  statements,  and  of  the  extreme  improbabihty that  a  habit  so  unnatural  should  not  affect  the  duration  of  life 
it  has  been  denied  that  the  practice  of  opium-eating  tends  to 
shorten  it.  There  is  no  doubt  that  many  persons  who  indulge  in 
^vT  ̂^^^  ̂   ̂̂ ^^  degree  than  in  the  cases  referred  to  by  Hobhouse, 
Madden,  and  Oppenheim)  live  to  a  good  age ;  but  it  is  probably 
■with  opium  as  with  spirits  and  tobacco — those  who  indulge  in them  and  live  long  would  attain  a  much  greater  age  if  their  habits 
of  life  were  other  than  they  are,*  and  that  we  hear  of  the  few  long- livers,  not  of  the  many  who  die  young. 

Opium  applied  to  the  skin,  and  especially  to  an  abraded  surface, 
used  as  an  injection,  or  introduced  into  the  nostril  or  ear,  may 
produce  dangerous  or  fatal  results.  M.  Tournon,  of  Bordeaux, 
relates  a  case  in  which  death  was  attributed  to  four  grains  of 
opium  introduced  into  the  ear. 
Treatment.— The  treatment  must  begin  with  the  use  of  the 

stomach-pump.  The  stomach  should  be  emptied,  washed  out, 
and  some  strong  black  coffee  injected.  If  the  stomach-pump 
cannot  be  immediately  applied,  an  emetic  of  sulphate  of  zinc 
should  be  given ;  or,  if  this  is  not  at  hand,  a  table-spoonful  of 
mustard,  mixed  with  water.  At  the  same  time  vomiting  should 
be  encouraged  by  the  free  use  of  warm  water,  and  by  tickling 
the  throat  with  a  feather.  If  the  patient  is  comatose,  cold  water 
should  be  freely  dashed  over  the  face,  head,  and  neck,  till  he  is 
somewhat  roused  from  the  stupor,  and  he  must  then  be  kept 
awake  by  causing  him  to  walk  rapidly  between  two  assistants, 
shaking  him  and  shouting  to  him.  In  small  apartments  he  may 
be  kept  roused  by  flecking  the  hands  and  feet  with  a  towel.  When 
he  begins  to  recover  strong  coffee t  should  be  freely  given.  If 
emetics  by  the  mouth  do  not  act,  they  may  be  injected  into  the 
bowels,  and,  in  hopeless  cases,  a  solution  of  tartar  emetic  might  be 
introduced  into  a  vein.    A  current  of  magneto-electricity  passed 

*  For  cases,  see  GhristisoD  on  the  case  of  iLe  Earl  of  Mar,  p.  GGU 
t         Ediubiirgli  committee  on  tlie  antagonism  of  medicines,  observed  tlio 

beneficial  results  nf  the  adniiniptratiou  of  caffeine  to  animals  poisoned  by 
morpliiiio. 



TREATMEN
T.  ''"^ 

,.onx  the  spine  thvough  the  chest  aad^^^^^^^^^^^^^ 
been  used  in  extreme  ^  J'^^^.Sei^' ven  iaternally,  and 
those  of  collai^e   ammonia  may  bo  h^^^^^^^^^^  ̂ ^^^^ 
applied  to  the  nostrils  ;  Y>L?'°XntwS  cerebral  congestion, 
ti'on  to  the  snrfacc  "^^'^  ?"<^^^^fSJ^/.^;LS    In  the  excited  state 
the  moderate  abstraction  of  blood  ̂ 7  leeches     in  ̂  

which  follows  recovery,  as  we  1  as  
in  the  early  sta„e,  coia 

ionSS  it  was  inferred  that  the  one 
 poison  woald  prove  au 

anb^  ote  for  the  other.    Accordingly,  two 
 American  phj^^cians^ 

effects  On  the  other  hand,  numerous  cases
  have  been  lately 

Reported  which  seem  to  show  that  the  subcu
taneous  injection  of 

atropine  has  proved  beneficial,  and  that  with
in  cer  ain  limits  the 

two  substances  exert  a  physiological  antagonism  Di  J .  J  oji
^^on 

has  recorded  the  particulars  of  sixteen  cases  of  P
}-o found  opium 

coma  treated  by  the  subcutaneous  injection  of  atr
opine  Of  tliese, 

ten  recovered.  He  recommends  the  injection  ."f  ̂alf
  a  giain  ot 

atropine,  to  be  repeated  in  two  hours  if  the  pupils  do
  not  dilate  and 

the  respiration  improve.  If  the  coma  is  not  so  prof
ound,  a  smallei 

dose,  a  quarter  of  a  grain,  may  be  commenced  with.
  As  tbe  result 

of  this  treatment  the  pupils  dilate,  the  face  flushes,  the 
 respiration 

loses  its  stertor,  the  pulse  improves,  and  after  a  tranquil 
 sleep  the 

patient  recovers.    Having  seen  300  cases  of  poisoning  by  opi
um, 

*  ('Med.  Tiines  and  Gaz.,'  Sept.  7,  1872,  aud  Feb.  15,  1873.)  On  this  sub- 
ioct  the  reader  may  refer  to  the  following  :-A  case  of  successful  antago

nism 

oported  by  Dr.  Wilson,  of  Philadelphia  ('Lancet,'  18(il,  i.  437)  ;  a  simila
r 

case  by  Dr.  Carter  ('Phil.  Med.  Times,'  1871,  p.  277),  a  case  of  autagomsn". 
reported  by  Dr.  Finny  ('  Dulilin  Journ.  Med.  Sc.,'  1872,  p.  38)  ;  one  by  Fother- 
-ill  ('Brit.  Med.  Journ.,'  Feb.  28,  1878)  ;  and  reports  of  similar  treatment  in 

"London  Med.  Kec.,'  1873,  pp.  218,  and  827.  The  researches  of  Little  (  1  hil. 
Med:  and  Surg.  Eep,,'  xxiv.  p.  334);  Eeoso  (' Amer.  Journ.  Med.  Sc.,  Ixi. 

V  133)-  and  Fraser  (' Tr.aus.  Eoy.  Soo.  Ediu.,'  1872,  xxvi.)  ;  and  •  Uio  An- 
tagonism of  Medicines  '  (edited  by  Dr.  Hughes  Dennett),  187.%  on  the  physio- 

logical  antagonism  of  poisons,  are  deserving  of  study.! 

1  Sue  an  abstract  of  Dr.  Harley's  Lectures  in  the  '  Pharmaceutical  Journal,' April  1868,  p.  471. 
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MORPHINE   AND   ITS  SALTS. 

oR%o^'^  ̂ ^^^joi^^ion^d  in  opium  in  proportions  varying  from 

+n +1^71$  T^fv*"  '''''^  hydrochlorate-which  supply  preparations 
to  the  Bntish  PharmacopcBia,  namely,  the  liquor  morpHnracetati 
1  gram  in  100  minims),  and  the  injectio  morphinj  hypodennica 
ihlS^lo  T*^*'  10  minims),  and  the  liquSr  morphT^K chloratis,  which  contains  1  grain  in  100  minims.  Also  the suppository,  and  the  suppository  with  soap,  each  of  which  contains 
half  a  grain  of  the  hydrochlorate  ;  the  morphine  lozenge,  arwen 
fi!  S.V?'"P°"'"!v!°S'  i  morphine  and  ipecacuanha,  containing in  each  lozenge  the  36th  of  a  grain  ;  and  the  tincture  of  chloroform 
and  morphine,  containing  1  grain  in  1  fluid  ounce.  The  hydro- chlorate  IS  the  preparation  in  most  common  use,  and  its  ordinary dose  for  an  adult  is  an  eighth  of  a  grain.  The  acetate  is  sold  as  a 
snow-white  powder,  or  imperfectly  formed  crystals;  and  the hydrochlorate  either  as  a  white  powder,  or  in  the  form  of  silky acicu  ar  crystals.  These  salts  have  the  chemical  reactions  of morphine  itself. 

Symptoms.— Those  of  opium  and  its  preparations  ;  but  they set  in  somewhat  earlier,  and  contraction  of  the  pupils,  with  great dimness  of  vision  or  actual  blindness,  is  very  constant.  Intense 
itching  of  the  skin  is  also  very  common,  and  dysuria,  tetanic 
spasms,  and  strong  convulsions  are  occasional  symptoms. 
Anomalous  cases.— In  one  case  reported  by  Dr.  Shearman,* 

a  gram  and  a  half  of  the  acetate  of  morphine  in  divided  doses,  caused 
twitching  of  the  limbs  and  face,  difficulty  in  swallowing,  spasms  of 
the  arms,  legs,  and  abdomen,  partial  opisthotonos,  and  great activity  of  the  reflex  function.  Morphine  was  found  in  the  urine. 
The  patient  recovered.  A  similar  case  of  poisoning  by  twenty- 
two  grains  of  the  hydrochlorate  of  morphine,  in  which  lock-jaw, 
tension  of  the  abdomen,  and  occasional  convulsions,  were  present, 
is  cited  by  Christison  from  Orfila.  In  one  case,  also,  delirium 
followed  its  application  to  a  blistered  surface. 
_  It  is  worthy  of  observation  that  Auguste  Ballet,  the  presumed 

victim  of  Castaing,  had,  in  addition  to  vomiting  and  purging, 
convulsions,  lock-jaw,  rigid  spasms  of  the  neck  and  abdomen, 
inability  to  swallow,  loss  of  sensibility  in  the  legs,  contracted 
pupils,  and  stertorous  breathing ;  and  that  Castaing,  who  pre- 

scribed for  Ballet,  and  gave  him  food  and  medicine,  was  proved 
to  have  recently  purchased  twelve  grains  of  tartar  emetic,  and 
twenty-six  grains  of  acetate  of  morphine.f 

*  '  Med.  Times  and  Gazette,'  March  7,  1857 
t  John  Parsons  Cook,  the  victim  of  William  Palmer,  took  pills  coutaiuiug 

acetate  of  morphine,  of  which  it  is  probable  that  three  grains  were  given 
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Chronic  morphinism.— Morphine,  hke  opiu
m,  is  habitually 

taken  by  many  individuals,  either  by  the  mouth 
 or  by  subcutaneous 

injection,  a  habit  which  is  often  first  estabbshed  by  th
e  use  ot  the 

syringe  to  relieve  some  painful  ailment.    ,       .  , 

The  chronic  morphinist  becomes,  like  the  opium-eater
,  a  misei- 

able  wreck,  physically  and  mentally.  If  the  accustomed
  drug  is 

withheld,  he  not  unfrequently  exhibits  dangerous  m
aniacal 

symptoms.  Levinstein*  describes  certain  febrile  aflect
ions  ot 

the  intermittent  or  typhoid  type,  to  which  the  morphinis
t  is 

liable.  The  amount  taken  daily  varies  much,  but  Ubersteiner
T 

places  the  limit  at  about  3-5  grammes.  Beyond  this  there  is danger  of  acute  morphine  poisoning. 

Fatal  dose.— In  the  case  of  this,  as  of  most  active  poisons, 

lari^e  doses  have  been  taken  with  impunity,  and  small  ones,  in 

certain  states  of  system,  have  given  rise  to  dangerous  symptoms. 

Half  a  grain  of  the  acetate  of  morphine,  administered  as  medicine 

to  a  female  in  ill-health,  was  supposed  to  have  proved  fatal 

('  Lancet,'  November  1838),  and  it  is  probable  that  less  than  a 

grain  in  one  dose  would  kill  an  adult.  One  grain  injected  under 
the  skin  in  three  doses  of  one-third  of  a  grain  each,  within  about 

twelve  hours,  appears  to  have  proved  fatal  to  a  man  under  the  care 
of  Mr.  de  Morgan. 

Treatment.— That  of  poisoning  by  opium  and  its  preparations. 

The  stomach-pump  should  be  employed  without  delay.  If  not  at 
hand,  finely  divided  animal  charcoal,  suspended  in  water,  might  be 
administered  with  advantage,  or  solutions  containing  tannic  acid, 

as  strong  green  tea,  or  tincture  of  iodine  largely  diluted  with  water. 
The  treatment  of  chronic  morphinism  is  not  very  hopeful.  As 

a  rule,  it  is  better  to  stop  the  drug  at  once,  and  keep  the  patient 
under  strict  supervision ;  but  occasionally  dangerous  depression 
ensues  to  such  an  extent  as  to  require  gradual  diminution,  or  oven 
re-administration  of  the  accustomed  doses. 

Experiments  on  animals. — The  effects  of  opium  on  man  and 
the  lower  animals  are  not  alike.  Weir  Mitchell  has  shown  that 
pigeons  are  almost  insusceptible  of  its  influence,  though  Brunton 
and  Cash  have  shown  that  it  produces  in  them  a  great  lowering  of 
the  body  temjoerature.  In  frogs,  and  in  some  mammals,  convul- 

sions are  present;  and  occasionally  in  man  they  are  among  the 
prominent  symptoms.  Much  seems  to  depend  on  the  equilibrium 
of  function  between  the  cerebral  and  spinal  centres.  Opium 

"witliin  three  (Lays,  .and  two  gr.ains  in  little  more  tliau  tweDty-fonr  hours.  As 
the  lady  attended  by  Dr.  Sheanna.n  was  severely  attacked  with  symptoms  of 
tetanus  from  taking  three  doses  of  half  a  grain  of  acetate  of  morphine  within 
seven  hours,  it  is  quite  possible  that  the  same  drug  in  the  same  dose,  and  in 
tlie  aggregate  of  three  grains  in  the  space  of  seventy-two  hours,  may  liave 
proved  fatal  to  a  patient  previously  reduced  by  tartar  emetic.  The  tetanic 
symptoms  and  death  of  Cook  may  therefore  have  been  occasioned  bj'  acelate 
of  morphine,  and  not  by  strychnine,  which  Palmer  bought,  but,  as  he  alleged, 
did  not  use  (G.). 

*  'Brain 'No.  viii.  Jan.  1880. 
t  '  Berl.  Klin.  Wochonsch.  No.  G,  1880. 
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contains  principles  which  act  on  both  ;  and  some  of  the  anomalies 
in  the  train  of  symptoms  are  explicable  on  the  supposition  that 
in  one  person  the  spinal  effect  is  most  marked;  in  another,  that  on 
the  supreme  nerve  centres. 

The  principles  contained  in  opium  were  arranged  by  Bernard, 
according  to  their  narcotic  or  convulsive  action,  as  follows: — 

narcotic — narceine,  morphine,  codeine;  conruhive — thebaine, papa- 
verine, narcotine,  codeine,  morphine.  Their  relative  power  is  indi- 

cated by  the  order  in  which  they  are  named.  Codeine  and  morphine 
are  classed  both  with  the  narcotics  and  convnlsives.* 

*  Baxt  places  tliuni  iu  tlio  following  series,  begiiiuiiig  with  tlie  most  convul- 
sive, and  ending  with,  the  most  narcotic — viz.,  thebaine,  uarcotino,  codeine, 

narceine,  moi-pbine,  papaverine. 
A  derivative  of  morpbine,  formed  by  tbo  action  of  bydrocbloric  acid  ou 

morpbine  at  bigb  temperatures,  and  termed'by  its  discoverers  (Mattbieson  and 
AVi-igbt)  apomor plane,  bas  a  powerful  emetic  effect.  Injected  subcutaneously 
it  causes  repeated  vomiting  iu  a  few  minutes.  Internally  a  somewhat  larger 
dose  is  required.  It  is  now  ofticinal  in  tbe  injectio  apomorpbinas  bypoder- 
mica  containing  two  grains  in  100  minims  of  camphor  water ;  dose,  two  to  eight 
miaims  bypodermically.  This  drug  bas  proved  very  valuable  as  an  emetic  iu 

cases  of  poisoning.  Its'  use,  especially  iu  lai-ge  doses,  is  sometimes  followed 
by  slight  toxic  symptoms,  evidenced  by  peculiar  manage  movements. 
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DELIRI  ANTS. 

I  BELLADONNA.  IV.  SOLANUM  NIGEUM. 

II  HYOSCYAMUS.  V.  SOLANUM  DULCAMARA. 

III.  STBAMONIUM.  VI.  SOLANUM  TUBEROSUM- 

VII.  Camphor.  VIII.  Cocoulus  Indicus.  IX.  LoUum  Tem
ulentum. 

X.  Poisonous  Fungi. 

TuE  poisons  belonging  to  this  group  are  characterized  by  the  
com- 

mon property  of  causing  delirium,  with  illusions  of  the  senses  ; 

coupled  with  extreme  dilatation  of  the  pupil.  Other  poisons  which 

affect  the  nerve  centres  either  do  not  give  nse  to  delirium,  or 

they  produce  it  only  exceptionally;  and  if  they  dilate  the  pupil, 

it  is  less  constantly,  and  in  a  less  degree.  Irritation  of  the  stomach 

and  bowels,  and  dysuria,  or  suppression  of  urine,  are  present  in  a 

certain  number  of  cases.  The  first  three  poisons  are  the  most 

important  of  their  class;  the  others  have  less  interest,  and  are 

more  briefly  noticed ;  the  reader  being  referred  for  more  ample 
details  respecting  them  to  treatises  on  toxicology. 

BELLADONNA. 

{Atropa  Belladonna,  Deadly  Nightshade.) 

This  plant  is  of  the  natural  order  Solanacece,  sub-order 
Atropece.  It  is  indigenous,  and  grows  in  waste  shady  spots 
in  some  parts  of  England,  flowering  in  June  and  July,  and 

yielding  ripe  berries  in  September.  Fig.  98  shows  a  cutting 
of  the  plant  in  flower,  and  a  berry,  whole  and  in  section.  The 

plant  has  a  lurid  hue,  and  when  bruised  gives  out  a  faint  fcetid 
odour.  Oases  of  poisoning  by  the  root-leaves  and  berries,  and 
by  the  medicinal  extract,  are  on  record,  several  of  which  proved 
fatal.  A  decoction  of  the  root,  given  as  a  clyster,  has  also 
caused  death  ;  and  serious  symptoms  have  followed  the  external 
application  of  the  extract  to  a  blistered  surface.  The  leaves 
and  root  are  admitted  into  the  British  PharmacopcBia.  A  tincture 
(one  ounce  to  a  pint,  dose  five  to  twenty  minims)  and  an  extract 
(one  ounce  to  a  pint)  are  obtained  from  the  leaves  ;  and  a  liniment 
(one  ounce  to  a  pint)  from  the  root.  The  extract  is  used  for 
making  the  ointment  and  plaster  (eighty  grains  to  the  ounce,  and 
fifty  per  cent,  respectively). 
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The  plant  owes  its  poisonous  properties  maiulv  to  the  alkaloid atropine  which  has  been  admitted  into  the  Briti  rPha  maco poBia,  with  one  of  its  salts,  the  sulphate.    The  alkaloid  supplSs  an ointment  (8  grains  to  the  onnce)  : 
and  the  salt,  liquor  atropinai 
sulphatis  (1  grain  in  100  minims), the  lamelte  atroijinas  {^rhm  grain m  each.) 

The  parts  of  the  plant  that  have 
been  taken  as  poisons  are  readily 
recognized.  The  root  is  thick  and 
fleshy,  branched  and  creeping ; 
its  section,  white  when  fresh,  is 
greyish  when  dried,  and  it  has  a 
slightly  bitter  taste.  The  leaves, 
often  in  pairs  of  unequal  size, 
ovate  and  undivided,  smooth  and 
soft,  are  attached  to  the  stem  by 
short  foot-stalks.  The  berries, 
of  the  size  of  a  small  cherry,  with 
a  deep  central  furrow,  shining 
violet  black  colour  and  sweetish 

taste,  are  enclosed  in  the  enlarged 
calices,  and  have  two  cells,  con- 

taining sevei'al  seeds.  They  con- 
tain a  liquid  which  stains  white 

paper  a  rich  durable  purple. 
The  seeds  of  the  small  size, 

shown  in  1,  fig  48,  p.  3.50,  with 
circular,  oval,  or  kidney-shaped  outline,  and  rounded  surface,  are 
nut-brown  in  colour,  and  weigh  about  ninety  to  the  grain.  By 
reflected  light  under  a  low  power  of  the  microscope,  they  have 
the  appearance  shown  in  the  figure,  and  are  studded  closely 
with  equal  small  round  projections. 
As  the  berries  and  seeds  are  very  indigestible,  portions  of 

them  will  be  found,  in  cases  of  poisoning,  in  the  matters  rejected 
by  the  stomach,  or  passed  from  the  bowels. 

Atropine. — The  active  principle  of  belladonna  may  be  separated 
from  organic  mixtures  by  the  Stas-Otto  process  described  p.  353. 

Wlien  pure,  it  consists  of  white  silky  crystals,  which,  when  viewed 

under  the  microscope,  are  four-sided  prisms.  It  belongs  to  the 

group  of  alkaloids  not  changed  in  colour  when  treated  with  cold 

sulphuric  acid,  nor  when  warmed.  When  heated  it  assumes  a 

deep  brown  tint,  and  gives  off  an  odour  variously  described  as 

that  of  orange-blossom  (Gulielmo),  Prunus  padus  (DragendorfE),  or 

Spiraja  ulmaria  (Pfeiffer,  Otto).  This  odour,  which  is  considered 
characteristic  of  the  substance,  is  brought  out  more  distinctly  if  to 

the  sulphuric  acid  is  added  a  little  bichromate  of  potassium  or 

molybdate  of  ammonium,  and  sprinkled  with  a  drop  or  two  of  water 
after  heating. 
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It  is  not  changed  in  colour  by  nitric  acid.  It  is  soluble  in  water, 

alcohol,  ether,  chloroform,  and  benzene;  also  in  dilute  acids,  with 

which  it  forms  crystalline  salts.  Its  solution  gives  precipitates 
with  the  geueral  reagents  for  alkaloids  (p.  363). 

It  has  no  very  characteristic  chemical  reactions  by  which  it  can 
be  identified.  Gerrard  has  proposed  the  following  test  for  the 

ni)'driatic  alkaloids — atropine,  hyoscyamine,  daturine,  duboisine, 
and  homatropine.  To  a  solution  of  atropine  add  about  2  cubic  cent, 
of  a  5  per  cent,  solution  of  mercuric  chloride  in  alcohol  (50  per  cent.), 
and  warm  gently  ;  a  precipitate  falls,  which  becomes  brick  red  in 
colour.  The  solution  of  atropine  must  not  be  too  dilute,  and  the 
test  is  not  certain  if  the  atropine  be  added  to  the  mercury.  Other 

alkaloids  give  mostly  a  white  precipitate.* 
The  best  test  for  atropine  is  the  physiological  test — viz.,  the 

dilatation  of  the  pupil  which  it  causes  when  dropped  into  the  eye, 
in  man  or  the  lower  animals,  of  which  the  cat  is  the  best.  According 
to  Bonders,  one  drop  of  a  solution  in  the  proportion  of  1  to  130,000 
produces  the  reaction. 
Symptoms. — Dryness  of  the  lips,  mouth,  and  throat,  with  diffi- 

culty of  swallowing,  or  even  total  inability  to  swallow;  impaired 
utterance,  or  loss  of  voice ;  great  thirst ;  the  eyes  prominent  and 
sparkling ;  vision  indistinct  or  lost,  the  pupils  widely  dilated,  the 
face  and  upper  part  of  the  body  flushed,  the  skin  dry,  and  often 
covered  with  a  scarlet  rash,  the  pulse  greatly  accelerated,  and  the 
breathing  rapid.  Nausea  is  sometimes  present,  with  attempts  at 
vomiting ;  and  strangury  with  suppression  or  involuntary  discharge 
of  urine,  which  may  contain  blood ;  and  excitement  of  the  genitals. 
There  is  great  agitation,  and  delirium  is  generally  a  very  marked 
symptom.  It  is  sometimes  pleasing,  accompanied  by  uncontrol- 

lable laughter  or  by  incessant  talking,  sometimes  only  by  voiceless 
motion  of  the  lips,  uniformly  with  spectral  illusions.  In  some 
instances  the  state  of  the  patient  closely  resembles  somnambulism, 
in  others  intoxication,  in  others  hydrophobia.  The  gait  becomes 
staggering,  and  occasionally  convulsions  occur,  usually  clonic,  rarely 
tonic.  The  individual  falls  into  a  state  of  coma,  which  may  alter- 

nate with  delirium,  or  the  coma  may  continue  till  death. 
Invasion  and  course.— The  symptoms  may  set  in  within  half 

an  hour ;  but  they  rarely  show  themselves  till  two  or  three  hours 
after  swallowing  the  poison.  The  fatal  cases  bear  a  small  pro- 

portion to  cases  of  recovery.  Death,  when  it  occurs,  takes  place 
within  twenty-four  hours.  In  one  case  it  happened  in  fifteen,  in another  in  twelve  hours.  In  favourable  cases  the  effects  often 
last  for  several  days ;  and  some  of  the  leading  symptoms,  such  as 
impaired  vision,  and  greatly  dilated  pupil,  survive  the  patient's recovery. 

Fatal  dose.— This  seems  to  be  very  variable.  Children  are  re- 
latively less  susceptible  to  the  toxic  action  of  belladonna.  Serious 

symptoms  have  l)een  produced  even  by  one  berry,  and  a  case  is 

*  Gorrarc],  '  I'liarmaceiitioal  Journal,'  Maruli  1884. 
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reported  of  the  death  of  a  child  nine  months  old  from  three  of  the 
berries.  On  the  other  hand,  recovery  has  taken  place  after  eating 
as  many  as  Hfty  berries.  A  teuspoonful  of  belladonna  liniment 

proved  fatal  to  a  woman  aged  66  in  sixteen  hours  (Beddoe, '  Lancet,' 
July  16,  1870).  Less  than  one  grain  of  atropine  has  produced 
serious  symptoms,  and  two  grains  have  proved  fatal  (Taylor). 
Severe  toxic  symptoms  have  also  resulted  from  the  external  appli- 

cation of  belladonna  and  atropine. 

Post-mortem  appearances. — These  are  neither  strongly 
marked  nor  characteristic.  The  cerebral  vessels  are  congested,  and 
there  are  red  patches  in  the  pharynx  and  oesophagus,  and  at  the 
cardiac  end  of  the  stomach.  The  mucous  membrane  has  been  found 

of  a  dark  purple  colour  throughout,  or  in  patches,  and  portions  of 
the  berries  and  some  of  the  seeds  have  been  detected  in  the  intestinal 
canal  or  in  the  stools. 

The  diagnosis  is  not  free  from  difficulty ;  for  similar  symjitoms 

ai'e  present  m  poisoning  by  hyoscyamus  and  stramonium.  It  is 
only  when  we  discover  some  portion  of  the  plant  itself  in  the  sub- 

stances rejected  from  the  stomach,  or  passed  from  the  bowels ;  or, 
in  a  fatal  event,  in  the  contents  of  the  alimentary  canal,  that  we 
can  state  with  confidence  which  poison  has  been  taken.  The  de- 

scription given  of  the  part  of  the  plant  swallowed  may,  however, 
prove  decisive.  The  berry  is  easy  to  recognise.  It  happens,  fortu- 

nately, that  the  alkaloid  atropine  is  eliminated  from  the  kidneys, 
and  can  be  detected  by  its  action  on  the  pupil.  Dr.  John  Harley 

has  repeatedly  proved  the  presence  of  atropine  in  the  urine  by  this 
means,  within  twenty  minutes  of  the  injection  under  the  skin  of 

a_  or  grain  of  the  sulphate.  Twelve  drops  out  of  eight  ounces 
of  urine  secreted  in  2^  hours  by  a  patient  under  the  influence  of 

•fs  grain  will  largely  dilate  the  pupil,  and  maintain  it  in  that  state 
ior  several  hours.  One  or  two  drops  of  urine  are  to  be  introduced 

between  the  eyelids  every  quarter  of  an  hour  till  the  effect  is 
produced.  .        .     ,  , 

Treatment. — After  the  prompt  use  of  emetics,  animal  charcoal 

difi'used  through  water,  or  diluted  liquor  potassaa  or  tannin,  and 
after  an  interval,  a  full  dose  of  castor  oil.  In  other  respects  it  will 

be  determined  by  the  symptoms  actually  present. 

Though  atropine  appears  to  act  as  a  physiological  antagonist  to 

morphine,  the  experiments  of  the  Edinburgh  Committee  seem  to  show 

that  morphine  does  not  act  conversely  as  an  antagonist  to  atropine. 

There  are,  however,  several  cases  recorded  in  which  morphine  
sub- 

cutaneoLislyinjected  has  seemed  torelievethesymptoms  ofpoisonmg
. 

Atropine  also  antagonises  to  some  extent  the  action  ot  O
alabar 

bean,  but  we  have  no  data  for  determining  whether  th
e  administra- 

tion of  Calabar  bean  would  be  serviceable  in  belladonna  poison
ing 

After  the  use  of  emetics  and  the  other  measures  already 
 described 

for  the  removal  of  the  poison  from  the  stomach,  oue-fitt
h  of  a  gram 

of  pilocarpine  (or  more)  may  be  injected  subcuta
neously  from  tune 

to  time.    It  has  in  many  cases  proved  serviceable  (Kmg
er). 

Experiments  on  animals.— Belladonna  acts  p
owerfully  as  a 
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poison  on  the  carnivora ;  while  many  hevblm-ous  ̂ '"^f ^of  on 
the  ox  ass,  and  rabbit,  can  eat  it  with  impunity.  

Its  action  on 

J?lie?  mammals  is  similar  to  that  on  man ;  bnt  it  acts  on  the  frog 

in  a  peculiar  manner.  According  to  the  researches  o/J  ̂f^^  '  tU 

animal  is  first  paralysed,  and  some  hours  after  .tl^f^.^.d"^""f ' 

of  the  poison  Appears  quite  dead,  muscular  irntabi  
ty  and  sbght 

action  of  the  heart  being  the  only  signs  of  life.  After  a  period  
o 

from  forty-eight  to  seventy-two  hours  the  fore-limbs  are  
seized  with 

tetanic  spasms,  which  gradually  develop  into  complete  
tetanus, 

closely  resembling  that  caused  by  strychnine.  The  symptoms  
in 

man  are  in  some  respects  explained  by  the  effects  observed  
on 

animals.  The  mode  in  which  it  acts  on  the  bram  to  cause  delirium 

is  obscure.  Fraser  thinks  the  action  on  the  spinal  cord  is  first 

paralysiuo-  and  then  exciting.  Belladonna  paralyses  the  secretory 

nerves ;  hence  the  drvness  of  the  mouth  which  is  so  characteristic 

an  effect  of  the  poison.  It  also  paralyses  the  vagi,  the  inhibitory 

nerves  of  the  heart ;  partly  explaining  the  great  rapidity  of  the 

pulse  in  belladonna  poisoning.  The  interference  with  vision  is  due 
both  to  the  dilatation  of  the  pupil  and  paralysis  of  the  muscles  of 
accommodation. 

II.  HYOSCYAMUS. 

{Sijoscyavius  nicjer,  Senhane.) 

This,  too,  is  a  plant  of  the  natural  order  Solanacece,  and  of  the 

sub-order  Atropece.  It  is  indigenous,  and  grows  on  poor  waste 

lands,  and  on  the  sea-shore.  Fig.  99  shows  a  cutting  of  the 

plant,  a  flower,  and  a  seed-vessel.  All  parts  of  the  plant  are 

poisonous ;  and  the  seeds,  roots,  leaves,  and  young  shoots  have  been 
taken  as  poisons. 

The  leaves  are  in  the  British  Pharmacopoeia,  and  furnish  three 

])reparations— an  extract,  a  suceus,  and  a  tincture  (21  oz.  to 
1  pint). 

The  several  parts  of  the  plant  are  easily  recognised.  The  seeds 
are  about  the  size  and  shape  of  those  of  belladonna,  but  less 
rounded ;  about  an  eighteenth  of  an  inch  in  diameter,  and  weighing 
120  to  the  grain.  They  are  thickly  covered  with  ridges  formed  of 
nipple-like  projections,  marked  with  black  lines,  as  shown  in  2, 
fig.  48,  p.  3-50,  which  represents  the  seeds  of  their  usual  size,  and 
as  seeu  under  a  low  power  of  the  microscope,  with  a  small  section 
more  magnified.  The  root  is  spindle-shaped,  and  bears  some 
resemblance  to  a  small  parsnip,  for  which  it  has  been  eaten  by 
mistake.  It  also  somewhat  resembles  the  wild  chicory.  The 
leaves  sessile,  and  half  embracing  the  stem,  are  of  a  pale  dull 
green  colour,  slightly  pubescent,  with  long  hairs  on  the  midrib, 
unequally  cut  at  the  sides,  and  pointed  at  the  end.  The  entire 
plant  has  a  strong  unpleasant  odour,  a  mucilaginous  and  slightly 
acrid  taste,  and  a  clammy  feel.  The  plant,  and  its  officinal  pre- 

parations, vary  greatly  in  activity  and  strength,  according  to  season 
of  the  year  and  mode  of  preparation. 
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Symptoms. — These  are  csaeutially  those  of  ]:)oisoiiing  with 
belladonna.  Hyoscyamns  owes  its  activity  to  an  alkaloid,  hyos- 
cyamine,  which,  may  be  extracted  from  organic  matters  by  the 

Stas-Otto  process.   It  is  usually 

I'^itA'.  !iO.  found  as  an  amorphous  or  re- 
sinous substance,  and  is  with 

dilEculty  obtained  in  the  form 
of  small  needles  (melting  at 
227-3°  F.).  Its  salts  do  not 
readily  crystallize.  It  is  soluble 
in  water,  ether,  alcohol,  fusel  oil, 
benzene,  and  chloroform.  Its 
solutions  decompose  in  the  air, 

and  are  decomposed  by  bai-yta 
or  hydric  chloride  into  hyos- 
cine  and  hyoscinic  acid.  They 
are  precipitated  by  the  general 
reagents  for  alkaloids  (p.  353). 
Chloride  of  platinum  in  small 
quantity  causes  a  precipitate 
which  is  soluble  in  excess.  Hyos- 
cyamine  has  no  characteristic 
chemical  reactions,  but  it  gives 
the  general  reaction  of  the 
mydriatic  alkaloids  (p.  477).  As 
in  the  case  of  atropine,  the 

physiological  test  is  the  best. 
Like  atropine,  it  dilates  the 

pupil,  and  it  is  said  that  the 
effect  is  more  enduring.  But 

apart  from  other  evidence  it 

would  not  be  possible  by  this  test  to  distinguish  between  hyoscya- mine  and  atropine. 

As  the  poison  (either  leaf  or  root)  has  generally  been  taken  by 

mistake  for  some  wholesome  vegetable,  and  cooked  as  an  article  of 

diet,  we  are  best  acquainted  with  the  symptoms  as  affecting  several 

persons  simultaneously.  A  poultice  of  the  leaves  applied  to  the 

abdomen,  and  a  decoction  used  as  a  clyster,  have  produced  poisonous 

^^Post-mortem  appearances.— Not  characteristic.  Congestion 
of  the  brain  and  lungs  has  been  observed. 

Treatment.— That  of  poisoning  by  belladonna. 

Experiments  on  animals.— On  some  animals,  
siicti  as  the 

sheep,  the  cow,  and  the  pig,  hyoscyamus  seems  
to  have  little  or  no 

effect  The  action  of  the  poison  has  been  studied  
by  Oulmont  and 

Lamart  and  Boehm  on  frogs,  rabbits,  guinea-pigs,  c
ats,  and  dogs 

The  effects  are  similar  to  those  on  man,  especially  i-^/lj^  P^^^P 

paralysis  of  the  lower  extremities.  In  other  
respects  the  action  is 

similar  to  that  of  belladonna. 
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III.  STRAMONItTM. 

(Da/'ura  Siramionium,  Thom-Apple.) 

plant  of  the  natural  order  Solanace
ce,  and 

waste  places   and  on 
The  annexed  figure  (fig with dung- 

.  100) 

The 
but 
The 

Fisr.  100. 

This  also  is  a 

sub-order  Atropece ;  growin£ 

heaps  in  all  parts  of  Europe, 
shows   a  cutting  of  the  plant 

sections  of  the  flower  and  frmt. 

entire  plant  has  a  rank  odour 

the    flowers   are  sweet-scented, 
leaves    are   of   a    dull    green  colour 

large,  sharply   and  irregularly  cut  at 

the  edges,  smooth,  ribbed,  and  veined. 

Every  part  of  the  plant  is  poisonous ; 
but  the  fruit  and  seeds  are  believed  to 

be  the  most  active.    The  vapour  of  the 

flowers  is   asserted  to  have  produced 

poisonous  effects.    In  Prance  and  Ger- 
many, as  also  in  India,  and  the  Eastern 

Ai-chipelago,  the  seeds  of  this  or  of  other 

species  are  given  to  aid  the  commission 
of  crime.    Cases  of  poisoning  by  the 

leaves,  fruit,  seeds,  and  extract  are  on 

record;  and  dangerous  symptoms  have 

been  occasioned  by  their  external  appli- 
cation.   It  is  smoked  with  or  without 

tobacco  as  a  remedy  for  asthma. 

Stramonium  owes  its  poisonous  pro- 

perties to  an  alkaloid  known  as  datu- 
rine,  which,  however,  has  been  shown 

by  V.  Planta  to  be  identical  with  atro- pine (see  p.  476).  .  , 
The  seeds  are  in  the  British  Pharmacopoeia,  aud  the  seeds  supply 

an  extract  and  a  tincture  (54|  grains  to  1  fluid  ounce). 

The  fruit,  or  apple,  the  size  of  a  walnut,  has  a  strong  prickly 

outer  coat.  The  seeds  are  light  brown  or  black,  circular  or  kidney- 
shaped,  flattened,  with  a  corrugated 
surface.  They  are  much  larger  than 
those  of  henbane  or  belladonna ;  for 
while  the  seeds  of  henbane  weigh 
120,  and  those  of  belladonna  90  to 
the  grain,  there  are  only  about  eight 
stramonium  seeds  in  one  grain.  The 
size,  and  the  microscopical  appear- 

ance of  the  cuticle  of  the  seeds,  are  shown  iu  fig.  101. 
Experiments  on  animals.— The  eSects  produced  by  stra- 

monium are  those  of  belladonna  and  hyoscyamus.    In  common 
with  them,  it  largely  dilates  the  pupil. 
Symptoms. — These  nearly  resemble  those  of  poisoning  by 

1 1 



SOLANUM  lilGEUM. 

henbane  and  deadly  nightshade ;  but  they  begin  sooner,  and  are 
more  severe.  Delirium  may  be  present  in  fifteen  minutes,  and  death 
take  place  in  seven  hours.  There  are  dryness  of  the  throat,  flush- 

ing of  the  face,  dilated  pupils,  delirium,  with  spectral  illusions, 
accompanied  hj  convulsions  and  followed  by  coma,  and,  in  some 
instances,  irritation  of  the  alimentary  canal. 
Post-mortem  appearances. — In  some  cases  congestion  of  the vessels  of  the  brain,  and  in  one  instance  redness  of  the  cardiac  end 

of  the  stomach. 

The  diagnosis  of  poisoning  by  stramonium  is  eifected  by  the 
discovery  of  portions  of  the  plant  in  the  alimentary  canal,  or  in  the 
matters  vomited  or  dischai-ged  from  the  bowels. 
Treatment. — As  in  poisoning  by  belladonna  and  hyoscyamus.  A 

child  of  4  years,  who  had  eaten  the  unripe  capsule,  after  being  given 
an  emetic,  was  treated  with  O'Ol  gramme  of  pilocarpine  hypo- 
dermically,  five  times  repeated.  After  the  tirst  dose  there  was  saliva- 

tion.   Recovery  ensued.* 

IV.  SOLANUM  NIGRUM. 

(Blach  or  Garden  Nigliisliade.) 

This  is  an  annual,  common  in  gardens,  by  roadsides,  and  neai' 
manure-heaps,  growing  to  a  height  of  one  or  two  feet,  and  bearing 

small  white  flowers,  and  berries 
which,  when  ripe,  are  black.  Fig. 
102  shows  a  cutting,  with  flowers 
and  berries.  The  berries  and  leaves 
have  been  eaten  by  children,  and 
have  given  rise  to  characteristic 

symptoms. 
Symptoms.— These  combine  in- 

testinal irritation  (nausea,  vomit- 
ing, colicky  pains  and  intense  thirst), 

and  cerebral  symptoms  (delirium, 
restlessness,  convulsions,  tetanic 
spasms,  and  extreme  dilatation  of 
the  pupil).  They  are  well  described 
in  two  cases  cited  by  Tardieu  from 
M.  Magne,  who  ascertained  beyond 
doubt  that  they  were  due  to  the 

leaves  of  the  solanum  nigi-um. 
At  some  time  between  5  and  7 

P.M.,  two  children,  2>\  years  of  age, 
ate  the  leaves,  and  about  eight 

o'clock  began  to  show  symptoms 
of  poisoning.  One  child  died,  the 
other  recovered.  In  the  child  who 
died  there  was  pain  in  the  belly, 

gradually  increasing,  and  attended  by  nausea  without  vomiting. 

«  '  Wien.  Med,  Blatter,'  No.  33,  1885,  p.  1028. 
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then  restlessness  followed  by  delirium.  
These  symptoms  inci-eased 

irto^alds  midnight,  when'  the  child  was  -  ̂
^/"ess  and  ddmo.is 

T.q  to  be  with  difficulty  kept  in  bed.  When  see
n  by  M.  Magne, 

h:  fo?nd"the  belly  g^eatFy  distended  the  pulse 
 very  qmck  and 

scarcely  perceptible,  the  respiration  hurried, 
 the  iace  pale,  ana 

S  puDils  en?rmousV  dilated.  The  limbs 
 were  convulsed  the 

hUd- SeTame  insensibll  and  sank  about  twelve  ̂ ours  af tei-^taking 

the  poison  The  child  who  recovered  passed  the  w
hole  night  rest- 

Knd  sieepless.  frightened,  and  troubled  wit
^  illusions.  When 

seen  bv  M  Ma<^ne  she  was  asleep,  with  natural  pulse 
 and  r  espira- 

tion: but  on  the  second  visit  was  awake  and  sitting  up  in  bed
 

her  face  expressive  of  astonishment  and  fright,  her  pupi
ls  dilated 

to  the  utmost,  and  fixed;  but  she  soon  began  to  reco
gnise  her 

parents,  fell  into  a  deep  but  disturbed  sleep,  and  recovere
d  in  about 

twenty  four  hours,  though  the  pupils  still  continued
  dilated. 

V.  SOLANtTM  DULCAMARA. 

{Woody  Nicjldshade  or  BUter-S'weet.) 

This  is  one  of  the  most  common  plants  of  our  hedges  and  road- 

sides, growing  to  many  feet  in  length,  and  twisting  among  the 

branches  of  trees.  It  begins  to  flower  in  June,  and  continues  to 

produce  flowers  and  berries  till  late  in  autumn. 

Its  purple  petals  with  rich  yellow  stamens, 
and  bright  red  berries,  make  this  plant  one 
of  the  ornaments  of  our  hedgerows  (fig.  103). 

The  red  berries  of  this  plant  do  not  appear 

to  possess  the  active  properties  of  the  black 
berries  of  the  solanum  nigrum,  though  they 

prove  more  attractive  to  children.  They 
proved  fatal  to  a  boy,  four  years  of  age,  while 
two  older  sisters,  who  ate  them  at  the  same 
time,  suffered  slightly  or  not  at  all.  The 

symptoms  in  this  fatal  case  were  vomiting  and 

purging,  convulsions  and  insensibility  alter- 
nating with  each  other,  and  death  in  con- 

vulsions.* The  evidence  as  to  the  poisonous 
properties  of  the  berries  of  this  plant,  and 
their  degree  of  activity,  is  very  conflicting, 
and  the  case  just  cited  is  not  free  from  the 
suspicion  that  some  of  the  black  berries  of  the  solanum  nigrum 

were  eaten  at  the  same  time.  Bourneville  ('  Gaz.  des  Hop.,'  18-5i) 
has  recorded  a  case  of  severe  symptoms  in  a  child  aged  11,  from 
ten  dulcamara  berries. 

*  'Lancet,'  June  28,  1856,  p.  715. 
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VI.  SOLANUM  TUBEROSUM. 

(The  Potato.) 

The  berries  and  young  stools  of  this  plant  possess  poisonous 
properties,  and  the  berries  have  proved  fatal.  In  the  case  of  a 
young  lady  aat.  14,  reported  by  Mr.  Morris,  of  Merford,*  there  were 
great  restlessness,  anxiety,  and  jactitation  ;  the  skin  was  livid  and 
covered  with  a  cold,  clammy  perspiration,  the  respiration  hurried, 
the  pulse  very  quick  and  weak,  the  jaws  contracted,  the  speech 
lost,  the  tongue  covered  with  a  dark  brown  moist  fur ;  and  the 
patient  constantly  spat  a  viscid  froth  through  the  closed  teeth. 
She  died  on  the  second  day. 
Solanin.— The  three  plants  above  mentioned,  as  well  as  some 

others  belonging  to  the  same  order,  owe  their  activity  to  solanin, 
which_  appears  to  have  the  properties  both  of  a  glucoside  and 
alkaloid.  It  occurs  as  a  white  powder,  but  may  be  extracted  in 
the  form  of  delicate  acicular  crystals.  It  has  a  bitter  taste, 
followed  by  an  acrid  sensation  in  the  throat.  It  is  feebly  alkaline. 
With  cold  sulphuric  acid  it  assumes  a  bright  yellow  tint,  changiug 
to  brown  when  warmed,  and  becoming  darker  on  heating.  By  this 
treatment,  as  well  as  by  hydrochloric  acid,  it  is  split  up  into  sugar 
and  an  alkaloid  solanidine.  Solanin  is  dissolved  in  nitric  acid 

without  change  of  colour  at  first,  thoxigh  it  changes  ultimately  to 
red.  When  heated  on  porcelain,  it  discolours,  melts  slowly,  gives 

off  a  dense  vapour  which  has  the  odour  of 
Fig.  104.  baked  apples,  and  swells  into  an  abundant 

carbon.  It  sublimes  at  420°  Fahr.,  and  de- 
posits on  the  glass  disc  the  characteristic  long 

needles,  variously  crossed  and  interlaced, 
shown  in  the  annexed  figure.  It  is  sparingly 

■  soluble  in  water,  but  soluble  in  acids,  with 
which  it  forms  salts ;  soluble  in  alcohol  and 
amylic  alcohol ;  but  insoluble  or  nearly  so  in 
ether,  benzene  and  chloroform.  Its  solutions 
have  a  tendency  to  gelatinize.  Owing  to  its 
insolubility  in  ether,  whether  in  acid  or 

alkaline  solutions,  it  resembles  morphine,  and  is  extracted  like 

morphine,  in  the  Stas-Otto  process  by  amylic  alcohol.  Besides 
differing  in  its  other  reactions  from  morphine,  it  is  distinguished 

by  the  fact  that  if  treated  with  concentrated  hydrochloric  acid, 

it  gives  solanidine,  which  is  readily  soluble  in  ether,  while  the 

hydrochlorate  of  morphine  is  insoluble.  Its  licjuid  reactions  are 

mostly  of  a  negative  character  ;  it  yields  no  precipitate  with  most 

of  the  reagents  that  give  abundant  and  often  characteristic  crystals 
with  several  other  alkaloids.  From  its  alcoholic  solution,  and  as 

sulphate,  it  is  deposited  as  delicate  needles,  crossed  and  interlaced, 
or  radiating  from  a  point.f 

*  '  British  Medical  Joiu'ual,'  1859,  p.  719. 
t  Wonnley,  pi.  xiii.  figs.  5  and  6. 
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Exoerimeiits  on  animals.-The  ac
tion  of  solanin  is  asul^ect 

Tknikr  effect  oa  the  emulation  and  respir
ation,  and  causes  dry 

^H„  nansea  and  -reat  prostration.  Applied 
 locally,  it  does  not 

tuse'dil^ation  of  the^^^;  but  Bolanidine,/ts  demat^^^^^^^^^^^ 
this  action.  According  to  Msemann,  solanm

  m  /abbits  produces 

amthy  with  sli-ht  convul^s,  at  first  limite
d  to  twitchings  of  the 

Scl£7  he  temperaturells the  respiration,  at  first  mci-eased  is 

Srwai-ds  diminished.  ̂ Ten  violent  convulsions  e^^^^^^j'^*^^^^^ 

of  the  pupil,  and  death.  The  symptoms  ar
e  explained  by  the 

paralysing  action  of  solanin  on  the  motor  cen
tres  Solanidine  is 

similar  to° solanin  in  its  action,  but  weaker  ;  it  produces 
 a  rise  and 

not  a  fall  of  temperature. 

VII.  CAMPHOB. 

This  substance  is  decidedly  poisonous,  but  has  only  proved  fata
l 

in  a  few  instances.  .  ... 

Properties.— It  is  a  colourless,  translucent,  and  semi-crysta
lline 

substance,  of  a  tough  texture,  strong  and  peculiar  odour,_  and 

pungent,  yet  cool  taste.  It  floats  on  water,  in  which  it  is  spari
ngly 

soluble,  evaporates  at  common  temperatures,  and  is  deposited 
 on 

cool  surfaces  (as  on  the  inside  of  bottles)  in  crystals.  It  is  readily 

dissolved  by  alcohol,  ether,  chloroform,  and  the  volatile  and  hsed 

oils.    It  imparts  its  peculiar  odour  to  the  breath.  _ 

When  taken  as  a  poison  it  is  usually  in  fragments,  and  being 

sparingly  soluble  in  the  contents  of  the  stomach,  would  be  easily 

identitfed.  If  dissolved  in  spirit,  it  may  be  separated  by  distil- 
lation, and  thrown  down  by  the  addition  of  water. 

Symptoms.— These  begin  with  languor,  giddiness,  dimness  of 

vision,  and  confusion  of  intellect,  followed  by  depression,  intoxica- 
tion, or  violent  delirium.  Convulsions  also  occur,  especially  _  in 

children ,  and  there  is  much  excitement  of  the  circulation,  with 

heat  of  skin,  flushed  face,  hurried  pulse,  and  dilated  pupil.  Ee- 
covery  takes  place  after  a  long,  deep  sleep. 

In  a  case  given  by  KlingelhofEer  (abstract  in  '  Loud.  Med.  Eec.,' 
vol.  i.  p.  654),  a  woman  took  30  grains  of  camphor,  and  immediately 
complained  of  giddiness,  which  rapidly  increased,  followed  by 
headache,  burning  pain  in  the  stomach,  eructations,  and  great 
thirst,  and  formication  in  the  extremities.  Six  hours  after  she  had 

pallor  and  coldness  of  the  face  and  extremities,  and  small  irregular 
pulse.  The  giddiness  and  tremor  had  passed  away,  but  there  was 
constant  movement  of  the  hands.  Nest  day,  under  treatment,  she 
recovered. 

Mr.  J.  C.  Bellamy,  of  Plymouth,  communicated  to  me  the 
following  account  of  .the  effect  on  himself  of  twenty  grains  of 
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camphor  dissolved  in  spirit.  Giddiness  came  on  almost  immediatelj-, 
he  tell  into  a  chair,  had  a  series  of  fits  of  uncontrollable  laughter, 
lollowed  by  extreme  faintness  and  cramps.  Then  ensued  nearly 
complete  paralysis,  the  voice  being  reduced  to  the  faintest  whisper. 
This  state  continued  several  hours,  and  left  behind  it  great  de- 

bility.   The  mind  was  not  affected  (G.). 
Dr.  G.  Johnson*  has  recorded  several  cases  in  which  dangerous 

symptoms,  convulsions,  coma,  long  continued  nervous  prostration, 
&c.,  have  resulted  from  taking  a  highly  concentrated  homoeopathic 
solution  of  camphor  (nearly  equal  weights  of  camphor  and  alcohol) 
in  what  would  be  ordinary  medicinal  doses  of  the  spirit  of  camphor 
of  the  Brit.  Pharmacopoeia  (1  in  10). 
Post-mortem  appearances.— These,  as  observed  in  animals, 

are  inflammation  of  the  stomach  and  bowels,  injection  of  the 
membranes  of  the  brain,  and  inflammation  of  the  urinary  passages. 
The  odour  of  the  poison  pervades  the  whole  body. 
Smallest  fatal  dose. — Twenty  grains  have  produced  serious 

symptoms  in  an  adult  male,  and  thirty  grains  have  killed  an  infant 
eighteen  months  old,  in  seven  hours. 

Treatment. — This  consists  in  the  prompt  use  of  emetics, 
followed  by  castor  oil  as  a  purgative.  The  discharge  of  the  contents 
of  the  stomach  is  generally  followed  by  speedy  relief. 

VIII.  COCCULITS  INDICXJS. 

{Levant  Nut.) 

This  is  the  berry  of  a  plant  known  as  the  Menispermum,  or 
Anamirta  cocculus,  which  has  the  size,  shape,  and  section  shown 
ill  Fig.  10.5.    An  extract  of  the  berries  is  sold  for  poisoning  fish, 

the  flesh  of   which,  when  used  in  large 

Fig.  105.  quantity,  it  renders  poisonous ;  and  a  de- 
coction or  extract  is  used  by  thieves  to  give 

an  intoxicating  quality  to  ale,  porter,  and 
spirits.  In  two  instances,  at  least,  the 

poison  has  proved  fatal  in  the  human  sub- 
ject. The  shell  acts  as  an  emetic,  while  the 

seed  contains  1  to  2  per  cent,  of  an  active 

poison  (picrotoxin). 
Pierotoxin. — This  consists  of  colourless  prismatic  crystals, 

which  have  an  intensely  bitter  taste.  It  is  not  an  alkaloid.  It  be- 

longs to  the  group  of  active  principles  which  do  not  change  colour 

with  cold  sulphuric  acid ;  but  it  becomes  yellowish  when  warmed,  and 
brown  when  heated.  When  heated  on  porcelain  it  melts,  darkens, 

effervesces,  gives  off  vapour,  forms  large  bubbles  which  break,  and 

leaves  a  moderately  abundant  carbon.  It  sublimes  at  320°  Fahr,, 
but  the  sublimate  is  not  characteristic.  Nitric  acid  dissolves  it 

without  change  of  colour.  If  mixed  with  twice  or  thrice  its  bulir 

of  nitre  and  moistened  with  sulphuric  acid  no  change  is  produced, 

but  when  rendered  distinctly  alkahne  by  caustic  potash,  a  reddish- 

*  '  Lancet,'  Nov.  22, 1873. 
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,T  An  alkaline  solntion,  with  the 

yellow  colour  ̂ Ppears  (Laugley).    An  alkaune  ,  ̂ ^.^^ 

Lditiou  of  sulphate  of  '^°PP'^;' ^^^^f^.X^ate^^^  readily  dis- 
copper.  It  IS  soluble  in  1-f  P^^^^^^m  ai  d  fusel  oil.  It  is  also 
solves  in  alcohol,  ether,  chloroform    ̂ ^^J ̂̂ f^^^^f     tash  and 
sparingly  soluble  in  a.c"\«' l^j'lf /"Jf  ̂̂^^^^^  IKns  of^^icrotoxia 
soda,  towards  which  it  ac  s  1  Ue  an  acid  J  ̂^^^^.^^l 
are  not  precipitated  by  i?;J^^°^^'^;^°;iV  liquids  such  as  beer  and 
platinum,  or  ̂ ^ercury^  ̂   leadify  Obtained  by  acidulating  with 

Journal,'  1862,  P- 277).  -^p^  bv  the  Stas-Otto  process  in From  oro-anic  liquids  it  IS  obtainea  oy  i-ue  +v,o  a^h} 

common  with  colchicine  and  digital
m  by  extraction  ot  the  acid 

solution  with  ether  (seep.  3d3). 

It  is  distinguished  from  these  ^  =• 
two  in  solution  by  not  being 

precipitated  by  tannin. 

Symptoms.  —  We  know 
little  of  the  effects  of  cocculus 

indicus  and  picrotoxin  on  man. 

It  is  said  to  cause  gastro-in- 
testinal  irritation  and  a  heavy 

lethargic  stupor  and  power- 
lessness.  Its  action  on  animals 

has  been  more  studied.   Sir  J . 

Crichton  Browne  ('  Brit.  Med. 
Jonrn.'  March  27  et  seq.  1875) 
finds  that  a  twentieth  of  a 

grain  of  picrotoxin  kills  rabbits 

with  peculiar  opisthotonic  epi- 
leptiform convulsions.  Fishes 

make  strange  sinuous  move- 
ments, and  fall  on  the  side 

powerless.  Frogs,  according  to 
Eober.  are  affected  with  tonic 
and  clonic  convulsions,  and  a 
peculiar  inflated  condition  of 
the  abdomen,  due  to  a  sort  of 

inspiratory  tetanus.  This  is  considered  a  physiological  test  of 
picrotoxin. 

Treatment. — Orichton  Browne  has  shown  that  the  effects  of 

picrotoxin.  in  rabbits  are  completely  counteracted  by  the  subcu- 
taneous injection  of  chloral  hydrate  (10  to  12  grains). 

IX.  LOLIUM  TEMTJLENTUM. 

{Darnel.) 

The  seeds  of  this  plant  are  sometimes  mixed  with  other  grains 
used  for  distillation,  or  ground  into  flour  for  making  bread.  When 
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so  used  they  may  produce  marked  symptoms  of  poisoning,  including neat  ot  throat,  headache,  giddiness,  staggerincr  as  if  from  intoxi- 
cation, strong  tremulous  movements  of  the  limbs,  impaired  vision, 

symptoms  of  collapse,  and  vomiting.  The  annexed  engraving  shows 
a  cutting  of  the  plant,  with  an  enlarged  flower  (c)  and  vertical  sec- tion of  the  seed  (e). 

X.  POISONOTTS  FUNGI. 

The  fungi  constitute  a  large  class  of  plants,  of  which  some  are 
eaten  with  impunity,  except  by  a  few  persons  of  peculiar  consti- 

tution;  and  many  more,  habitually  eaten  on  the  Continent,  are 
now  recommended  for  use  in  England;  while  others  at  least  as 
numerous  are  esteemed,  or  known  to  be,  poisonous. 

The  symptoms  of  poisoning  by  fungi  are  very  variable  in  the 
time  at  which  they  appear ;  sometimes  coming  on  soon  after  eating 
them,  in  other  cases  after  an  interval  of  some  hours,  and  even  as 
late  as  twenty-four,  or  even  thirty-six  hours.  Nor  are  the  symp- 

toms always  developed  in  the  same  order,  for  symptoms  of  irri- 
tation of  the  alimentary  canal  sometimes  precede  the  nervous 

symptoms,  sometimes  follow  them ;  and  in  the  same  group  of  cases 
some  suffer  from  intestinal  irritation,  others  from  nervous  symptoms. 
The  symptoms  of  irritation  consist  of  constriction  of  the  throat, 
nausea,  heat  and  pain  of  stomach,  painful  retchings,  and  vomiting 
with  or  without  purging;  and  the  nervous  symptoms  of  headache, 
giddiness,  dimness  of  sight,  illusions  of  the  senses,  delirium  and 
coma.  The  symptoms  caused  by  most  of  the  poisonous  fungi  often 
run  a  rapid  course,  without  intermission  or  relief,  and  death  may 
take  place  within  twenty-four  hours.  One  poisonous  fungus  (Ama- 

nita muscaria)  appears  to  produce  a  pleasing  intoxication,  followed 
hy  stupor,  and  is  in  use  among  the  natives  of  Kamschatka.  The 
urine  contains  the  active  principle,  and  when  drunk  by  others  causes 
the  like  feeling  of  intoxication.  From  this  fungus  Schmiedeberg 
has  isolated  an  alkaloid  called  muscarine,  which  is  soluble  in 
water  and  alcohol,  and  sparingly  in  chloroform,  but  not  at  all  in 

ether.  This  alkaloid,  when  given  to  cats  in  poisonous  doses  (0'002 
to  0  004  gramme),  causes  increased  flow  of  tears  and  saliva,  expul- 

sion of  excreta,  contraction  of  the  pupils,  a  slow  pulse,  dyspnoea, 
and  death  with  slight  convulsions.  It  exerts  a  special  action  on 
the  heart,  causing  it  to  stop  in  the  state  of  diastole.  This  effect 
is  attributed  to  irritation  of  the  inhibitory  apparatus  of  the  heart 
itself.  The  effects  of  muscarine  are  completely  antagonised  by 
atropine. 

Out  of  fifty -three  cases  of  poisoning  by  Agaricus  (Amanita)  phal- 
loides,  collected  by  Falck,  forty  ended  fatally..  The  symptoms, 
which  may  be  delayed  some  hours,  are  vomiting,  diarrhoea,  and  pain 
in  the  abdomen ;  cyanosis  and  collapse  ;  occasionally  convulsions  ; 
and  small,  frequent,  thready  pulse. 
Post-mortem  appearances. — These  are  not  characteristic. 

Indications  of  irritation  of  the  intestinal  tract,  and  a  condition  of 
the  viscera  as  in  asphyxia  have  been  foimd.  In  death  from  poisoning 
by  Amanita  phalloides,  rigor  mortis  is  absent;  the  blood  is  fluid. 
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There  are  scattered  ecchymoses  in  the  serous 
 membranes,  the  heart 

liver  kkineys,  and  spleen;  with,  in  some  c
ases,  fatty  degeneration 

of  ?he  heart,  some  of  the  skeletal  muscles,  the  cor
tex  of  the  kidney, 

^°The  ̂ Treatment  consists  in  the  prompt  use  of  emetics  of  com- 

mon salt,  followed  by  a  full  dose  of  castor  oil  and  the
  free  exhibi- 

tion of  mucilaginous  drinks.    Lauder  Brunton  recommend
s  the 

subcutaneous  injection  of  atropine  as  a  physiological  antidote.  _  _ 

Diasnosis.— The  distinction  of  poisonous  and  esculent  tung
i  is 

less  eaty  than  might  be  wished.    With  the  exception  
of  the  com- 

mon field  mushroom  (Agaricus  campestris)  and  of  the  putt-b
all 

(Lucoperdon  giganfeum)  in  its  early  growth,  while  presenti
ng  a 

compact  white  texture  throughout,  there  are  few  if  any,  edib
le 

funo4  which  the  common  people  can  be  trusted  to  distinguish  from 

pois°onous  ones.     Even  when  the  two  kinds  are  contrasted  in 

charts  f^iithfuUy  drawn  and  coloured,  some  care  is  needed  to  dis- 
tint^uish  one  or  two  of  the  species  from  others  which  resemble 

them.    Korean  the  general  rules  that  have  been  laid  down  for  the 

distinction  of  the  one  class  from  the  other  be  depended  on.  The 

vulgar  test  of  the  silver  spoon  which  is  supposed  to  be  discoloured 

when  boiled  with  poisonous  fungi,  is  quite  useless  ;  though  it  may 

serve  to  indicate  decomposition,  and  the  formation  of  sulphuretted 

hydrogen.    The  following  general  precautions  may,  however,  be 
observed  with  advantage  :— Eejecting,  to  begin  with,  all  fungi  that 

have  an  eminently  offensive  and  repulsive  odour,  and  those  which 

present  green  or  scarlet  colours  of  unusual  brilliancy  ;  those  also 
should  be  disallowed  which  have  a  bitter,  styptic  taste,  burning  and 

parching  the  throat ;  those,  too,  that  have  a  livid  hue,  and  assume 
various  colours  when  broken  or  bruised ;  those  again  which  rapidly 

deliquesce,  or  yield  a  "  spiced  milk  "  of  whatever  hue,  and  whether 
changing  colour  or  not.    These  rules  should  be  observed  by  the 
ignorant,  and  not  be  broken  without  caution  by  the  better  informed.f 

In  the  cooking  of  fungi  the  free  use  of  salt  and  vinegar  is  recom- 
mended.   Some  volatile  poisonous  matters  are  also  dispelled  at  the 

boiling  temperature.    It  may  be  well  to  add  that  wholesome  fungi 
have  been  rejected  through  prejudice  ;  or  in  consequence  of  the 
occasional  production  of  symptoms  of  indigestion  by  stale  fungi, 
or  by  those  which  have  a  tough  and  compact    texture.  The 
common  mushroom,  so  largely  eaten  in  England,  is  rejected  in 
Italy. 

The  peculiar  microscopic  texture  of  the  cellular  tissue,  and  spores 
of  the  fungi,  whether  wholesome  or  poisonous,  may  enable  us  to 
ascertain  by  an  examination  of  the  contents  of  the  stomach,  or 
vomited  matters,  that  some  fungus  has  been  taken  with  the  food. 

•  Seo  Sahli  and  Schorer.  '  Mittheilung  der  Naturforsch.-Gesell.  in  Bern.' 
(Sep.-Abd.).    Bera,  1885. 

f  Reference  may  be  made  to  the  scientific  and  learned  treatises  of  Berkeley 

and  Badham  ('Outlines  of  British  Fimgology,'  and  the  'Esculent  Fungi  o"f 
England'),  to  the  more  popular  work  of  M.  C.  Cook,  and  the  coloured  charts, with  explanations,  by  W.  (i.  Smitli. 
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The  annexed  illnstrations,  after  larger  drawings  given  by  Tardieu I  the  authority  of  M.  E.  Boudier,  show  these  characteristic 
Fig.  107. 

2.  3. 

structures.  Fig.  107,  1,  shows  the  cellular  tissue  of  the  pileus  of 
the  Amanita  bulbosa  ;  2,  shows  the  same  tissue  after  cooking ; 
R,  the  hymenium  and  sub-hymenial  tissue  of  the  same,  with  the 
bassidia  surrounded  by  four  stigmata  bearing  spores. 

Fig.  108. 
1.  2.  3.  4. 

Fig.  108,  1,  shows  the  spores  of  the  Eussula  emetica;  2,  those  of 
the  Amanita  bulbosa  ;  3,  those  of  the  Lactarius  deliciosus  ;  4,  and 
the  ripe  spores  of  the  Agaricus  campestris  or  common  mushroom. 
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INEBRIANTS. 

I.  ALCOHOL.   II.  ETHER.   III.  CHLO
ROFORM. 

IV.  CHLORAL. 

CARBOLIC  ACID,  NITRO-BENZOLE,  BENZOL
E,  ANILIN, 

OIL  OF  TURPENTINE,  KREASOTE,  AMYLIC 
 ALCOHOL, 

COAL  NAPHTHA,  DIPPEL'S  OIL,  NITRO  GL
YCERINE. 

The  poisons  alcohol,  ether,  and  chloroform,  have  
the  common 

property  of  inducing  a  state  of  narcotism,  often  preced
ed  by  de- 

lirious excitement,  and  followed  by  indisposition,  of  which  nause
a 

and  vomiting  are  generally  the  leading  symptoms.  In  large 
 doses, 

and  in  a  concentrated  form,  they  may  destroy  life  suddenly  by 

shock ;  but  they  generally  prove  fatal  by  coma,  or  by  pai;alysis
  ot 

the  heart.  They  act  as  irritants  to  the  parts  with  which  they
 

come  in  contact,  producing  intense  inflammation  _m  the  lini
ng 

membrane  of  the  stomach  when  swallowed,  and  in  that  ot  the 

air-passages  when  inhaled.  But  they  do  not  affect  the  whole  tract 

of  the  intestinal  canal,  as  poisons  of  the  irritant  class  do. 

All  the  poisons  of  this  group  are  more  or  less  volatile,  and  then- 
vapours,  when  inhaled,  act  more  powerfully  than  lilce_  quantities 

of  the  liquids  themselves  when  swallowed.  A  special  importance 
attaches  to  ether  and  chloroform  as  auEesthetics. 

I.  ALCOHOL. 

Alcohol,  or  spirit  of  wine,  is  the  active  ingredient  of  a  great 

variety  of  intoxicating  agents  obtained  from  fermenting  saccharine 

iuices.  By  the  distillation  of  such  fluids,  followed  by  rectification 

'with  charcoal,  and  a  final  distillation  with  quick-lime,  anhydrous 
or  absolute  alcohol  is  obtained.  This,  diluted  with  16  per  cent, 

of  water,  constitutes  rectified  spirit,  and  with  little  more  than  its 

weight  of  water,  proof  spirit,  which  differs  little  in  strength  from 
the  various  ardent  spirits  distilled  from  wine,  malt,  molasses,  or 

rice,  flavoured  and  coloured  with  burnt  sugar,  jumper  berries,  and 

peat,  and  known  as  brandy,  hollands  or  gin,  whisky,  rum,  arrack. 
The  absolute  alcohol  in  these  ardent  spirits  varies  from  51  to  54 

percent.    Of  the  stronger  wines  it  constitutes  from  12  to  17,  of 
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lk,nnfi'J,l'''"r  r'"""  ̂   ̂'  ̂ ^'^  malt liquors  irom  5  to  C  per  cent. 

«..?A°^®'''''®.^■TA^^''ar^''1''°•v°^  ̂   colourless,  volatile  liquid  of  low specihc  gravity  (0795),  boiling  at  173°,  and  not  freezing  at  the lowest  attainable  temperature.  It  has  a  pleasant  odour  and 
pungent  taste,  is  very  inflammable,  burning  with  a  light-blue  flame, and  yields,  as  products  of  combustion,  carbonic  acid  and  water. 

iests.— a.  When  burned,  it  leaves  no  stain  of  charcoal,  h.  The products  of  combustion  render  lime-water  or  the  solution  of  nitrate 
ot  barium  white  and  turbid,  c.  It  dissolves  camphor,  d.  To  a drop  ot  alcohol  add  dilute  sulphuric  acid  and  a  drop  of  solution  of 
bichromate  of  potassium,  and  apply  the  heat  of  a  spirit-lam  p.  The 
orange-co  oured  solution  is  changed  to  green  by  the  liberation  of oxide  ot  chromium,  and  the  fruity  odour  of  aldehyd  is  perceived 
at  the  mouth  of  the  tube.  e.  On  gently  heating  a  liquid  containing alcohol,  to  which  a  few  particles  of  iodine  and  enough  caustic potash  to  nia,ke  a  nearly  colourless  solution  have  been  added,  a 
yellow  precipitate  of  iodoform  is  thrown  down,  consisting  of 
hexagonal  tables,  as  seen  under  the  microscope.  /.  Heated with  sulphuric  acid,  and  an  acetate,  the  characteristic  odour  of acetic  ether  is  developed. 

In  organic  liquids.— The  contents  of  the  stomach  in  persons 
killed  by  large  doses  of  spirituous  liquors  generally  have  the  odour 
of  the  spirit.  If  they  contain  any  spirit  it  may  be  separated  by 
distillation.  If  they  have  an  acid  reaction,  they  must  first  be 
neutralized  by  potash.  The  liquid  resulting  from  the  distillation 
may  be  identified  by  the  tests  just  enumerated  applied  as  follows  : 
— Dip  a  glass  rod  into  the  distilled  liquid,  and  see  if  it  burns. 
Apply  the  tests  as  above.  If  these  tests  fail,  place  the  liquid  in  a 
tube,  and  add  dry  carbonate  of  potassium  as  long  as  it  dissolves. 
The  water  will  be  taken  up  by  the  carbonate  of  potassium,  and  the 
alcohol  will  rise  to  the  surface.  Draw  this  oft"  with  the  pipette, and  repeat  the  tests. 

Alcohol  is  absorbed,  and  may  be  detected  by  its  odour,  aad  by 
tests  applied  to  the  products  of  distillation  in  the  blood  and  secre- 

tions, in  the  brain,  and  in  other  solid  viscera. 

Experiments  on  animals. — From  Sir  Benjamin  Brodie's  ex- 
periments on  rabbits  with  large  quantities  of  proof  spirit,  it  appears 

that  symptoms  of  poisoning  set  in  immediately  or  in  a  few  minutes 
aud  that  death  ensues  in  from  half  an  hour  to  an  hour  and  a 

quarter.  In  one  experiment  two  ounces  of  proof  spirit  were  in- 
jected into  the  stomach  of  a  rabbit,  and  the  injection  was  scarcelj-- 

completed  when  the  animal  became  perfectly  insensible.  It 
api^eared  dead  in  twenty-seven  minutes,  but  the  heart  had  not 
ceased  to  beat.  The  symptoms  were  complete  insensibility,  dila- 

tation of  the  pupils,  rapid  pulse,  laborious  and  stertorous  breathing, 
and  slight  convulsions.  The  lining  membrane  of  the  stomach  bore 
marks  of  acute  inflammation. 
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SYMPTOMS,  POST-MOETEM  APPEAR
ANCES,  AND 

TREATMENT. 

Symptoms.-Aftev  a  period  varying  from  
a  few  minutes  to  an 

hour  01  more,  according  to  the  quantity  a
nd  strength  of  the 

alcohol  c  iTqi  ld-a  period"durlng  which  there  I
s  often  an  agreeable 

ph^Sl  and  intellectual  excitement-the  symp
toms  set  in  wi  h 

Suslon  of  thought,  headache,  giddiness,  ̂
^^Perfect  oi-  double 

vision,  Indistinct  and  stammering  speech,  uncert
ain  and  abiupt 

movements  of  the  limbs,  and  a  tottermg  and  stumbl
mg  gait.  At 

length  the  patient  becomes  speechless,  motionless
,  and  insensible, 

with  a  bloated  and  suffused  countenance,  injected  eye,  di
lated  and 

fixed  pupil,  livid  lip,  and  slow  stertorous  breathing. 
 Eecovery  may 

take  place  after  a  prolonged  sleep,  attended  with  pro
fuse  perspira- 

tion, or  more  abruptly  by  vomiting;  or  death  may  occur  aft
er  an 

Interval  of  several  hours  with  symptoms  of  collapse,  indicat
ed  by 

pallor  of  the  face,  cold  sweats,  quick  and  feeble  pulse,  involu
ntary 

evacuations,  and  complete  relaxation  of  the  limbs.  Very  lar
ge 

ciuantlties  of  ardent  spirits  kill  almost  instantaneously  by  shock
 

Insensibility  either  sets  in  suddenly,  or  as  a  relapse  after  apparent
 

recovery.  Convulsions  are  among  the  occasional  symptoms,  and 

delirium  tremens  and  raging  incoherence  are  sometimes  the  result 

of  a  single  debauch.  .     i  ■  ■  c 

Diagnosis. — Alcoholic  poisoning  niay  simulate  concussion  ot 

the  brain,  apoplexy,  or  poisoning  by  opium.  When  a  patient  is  seen 

in  the  advanced  stages  of  alcoholic  coma,  an  absolute  diagnosis  is 

extremely  difficult,  and,  in  some  cases,  impossible.  The  smell  of 

drink  only  indicates  that  the  person  has  been  drinking,  not  that  the 

svmptoms  are  caused  by  alcohol ;  for  the  patient  may  have  been 

only  drinking  moderately,  and  yet  be  suffering  from  cerebral 

hajmorrhage  or  narcotic  poisoning.  The  smell  of  drink  would, 

however,  indicate  the  necessity  of  resorting  to  the  stomach-pump. 

Hughliu'gs  Jackson  relates  the  case  of  a  person  supposed  to  be  in- toxicated, who  was  left  to  sleep  it  off,  but  who  was  really  suffering 
from  the  effects  of  cerebral  haaraorrhage.  The  appearance  of  the 

face  and  the  state  of  the  pupils  are  subject  to  so  much  variation, 
that  no  absolute  reliance  can  be  placed  on  them.  The  face  In 
alcoholic  coma  is  sometimes  flushed,  sometimes  pale,  and  the  pupils, 

though  usualy  dilated,  may  be  contracted.  As  a  rule,  the  pupils  are 
dilated  in  alcohol  poisoning,  contracted  in  opium  poisoning,  and 
unequal  In  cerebral  haemorrhage ;  but  exceptionable  cases  occur  and 
render  the  diagnosis  difficult.  Caution  is  therefore  requisite  in  all 
cases  of  coma,  and  where  no  history  is  obtainable,  or  clear  indica- 

tions from  the  contents  of  the  stomach,  the  examination  of  the 
urine,  &c.,  a  positive  diagnosis  should  be  reserved  and  the  patient 
carefully  watched. 
Post-mortem  appearances. — The  most  constant  appearance 

is  a  deep  crimson  or  dusky  red  colour  of  the  lining  membrane  of  the 
stomach,  sometimes  extending  upwards  to  the  gullet  and  down- 

wards to  the  commencement  of  the  small  intestines.    In  some  cases 
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there  is  dark  exti-avasation  under  the  liniog  membrane  ;  in  others there  are  inflamed  patches  ;  in  others,  again,  no  marks  of  inflamma- 
tion in  any  part  of  the  organ.    Congestion  of  the  brain  and  of  the 

air-passages  are  less  constant  appearances.    The  alcohoUc  odour  is perceptible  in  the  brain. 

Treatment  —The  stomach-pump  should  be  used  without  delay, and  the  cold  afl:usion  as  a  shock.  The  after-treatment  will  depend 
on  the  patient's  state.  If  there  is  great  difficulty  of  breathing,  with cold  surface  and  feeble  pulse,  the  treatment  proper  to  asphyxia  may be  required. 
Chronic  poisoning  by  alcohol.— Drunkards  suflier  from 

functional  and  organic  diseases  of  all  the  important  organs  of  the 
economy :  from  indigestion,  with  vomiting  and  purging,  through 
irritation  of  the  stomach  and  bowels  ;  from  jaundice,  through  irri- 

tation of  the  liver  ;  from  albuminous  urine,  diabetes,  and  other 
urinary  disorders,  through  irritation  of  the  kidney;  from  con- 

gestion of  the  brain,  delirium  tremens,  and  insanity,  paralysis,  con- 
vulsions, and  shaking  palsy,  as  the  eff"ect  of  the  poison  on  the nervous  centres.  The  organic  diseases  induced  by  the  prolonged 

abuse  of  spirituous  liquors  are  degeneration  of  the  liver,  kidneys, 
heart,  brain,  and  spinal  cord,  scirrhus  of  the  stomach,  and  pulmo- 

nary consumption.  Dropsy  is  a  common  result  of  the  organic 
diseases  of  the  drunkard.  Chronic  alcoholism  also  leads  to  peri- 

pheral neuritis,  especially  affecting  the  extensors  of  the  extremities. 

II.  ETHER. 

Several  volatile  and  inflammable  liquids  are  known  under  the 
general  name  of  ether,  and  they  are  divided  into  the  three  groups 
of  simple,  double,  and  compound  ethers.  The  liquid  known  as 
ether,  ordinary,  vinic,  or  sulphuric  ether,  belongs  to  the  first  group, 
and  is  the  poison  here  spoken  of.  It  is  the  product  of  the  dis- 

tillation of  a  mixture  of  alcohol  and  sulphuric  acid. 

Properties. — Pure  ether  is  a  limpid  colourless  liquid,  highly 
volatile  and  inflammable,  with  a  specific  gravity  of  0735,  boiling 

at  95°,  and  freezing  at  about  —24°.  It  evaporates  without  residue, 
burns  with  a  yellow  flame,  and  dejjosits  charcoal  on  cooled  surfaces, 
but  when  burned  with  a  proper  proportion  of  oxygen  is  resolved 
(like  alcohol)  into  carbonic  acid  and  water.  It  yields  a  dense, 
inflammable  vapour  heavier  than  air,  which  forms  with  oxygen  or 
air,  in  certain  proportions,  an  explosive  mixture.  Its  odour  is 
penetrating  and  characteristic,  and  its  taste  hot  and  i^ungent,  but 
in  evaporating  it  gives  a  sensation  of  cold.  It  is  sparingly  soluble 
in  water,  but  freely  in  alcohol.  It  is  also  a  powerful  solvent  of 
several  bodies,  among  others  iodine,  corrosive  sublimate,  and  certain 
of  the  alkaloids. 

Tests. — a.  Its  characteristic  odour,  h.  Its  imperfect  combus- 
tion, leaving  a  stain  of  carbon  on  cool  surfaces,  c.  Its  partial 

solubility  in  water,  the  bulk  of  the  liquid  floating  on  the  surface. 
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,1.  It  has  the  same  reaction  as  alcohol  with  bichr
omate  of  potassium 

''^n"Sn?c"uquids.-Bther  is  separable  from  the  conteBts  of 
the  stomach,  &o.,  by  the  same  process  of  distiUatioa  

as  alcohol. 

Symptoms,  &o  -The  effects  of  ether  are  essentia
lly  the  same 

as  those  of  chloroform. 

III.  CHLOROFORM. 

Chloroform,  or  chloroformyl,  is  one  of  the  large  class  o
f  chemical 

compounds  formed  by  substituting  chlorine,  bromine, 
 or  loJme  for 

the  hydrogen  of  the  simple  or  compound  ethers.  It  is  ob
tained  by 

distillation  from  a  mixture  of  slaked  and  chlorinated  lime,
  rectihed 

^^Propertre^s.— Chloroform  is  a  colourless  liquid,  of  high  refractive 
power  and  high  specific  gravity  (Vm),  very  volatile,  giving  off  

a 

dense  vapour,  and  boiling  at  142°  F.  It  has  a  sweet  pungent_ taste, 

and  a  strong  pleasant  odour  compared  to  that  of  apples,  it  is  per- 
fectly soluble  in  alcohol  and  ether,  but  very  sparingly  so  m  water, 

in  which  it  sinks  in  large  globules.  If  pure,  it  has  a  neutral  reac- 

tion, does  not  discolour  oil  of  vitriol,  has  no  odour  of  chlorine,  and 

leaves  no  unpleasant  odour  on  evaporation.  It  dissolves  camphor, 

volatile  oils,  wax,  resin,  caoutchouc,  gutta  percha,  iodine,  bromine, 

sulphur,  and  phosphorus,  and  some  of  the  alkaloids,  among  which 

strychnine  is  the  most  important.  At  a,  red  heat  its  vapour  is 
resolved  into  chlorine  and  hydrochloric  acid. 
Tests.— a.  Its  taste  and  odour.  I.  Its  high  specific  gravity  and 

sparing  solubility  in  water,  c.  It  is  not  easily  inflamed,  and  burns 

with  a  green  flame,  d.  It  completely  dissolves  camphor,  gutta 

percha,  and  caoutchouc,  e.  It  produces  its  characteristic  effects  on 
small  animals. 

In  organic  mixtures. — Liquid  chloroform  may  be  separated 

from  the  contents  of  the  stomach  by  distillation  at  120°  F.  The 
vapour  may  be  detected  in  the  blood  and  tissues  by  the  same 

process,  or  by  one  based  on  the  fact  that,  when  transmitted  through 
a  tube  heated  to  redness,  it  is  decomposed  and  resolved  into  chlorine, 

hydrochloric  acid  and  carbon.  The  method  of  procedure  is  very 
simple.  The  organic  matter  is  put  into  a  flask  with  a  narrow  tube 
bent  at  right  angles.  On  heating  the  mixture  to  a  temperature  of 
about  150°,  the  chloroform  is  volatilized,  and  on  heating  the  tube 
with  the  flame  of  a  spirit  lamp,  is  decomposed.  The  vapours  that 
issue  from  the  open  end  of  the  tube,  if  received  on  paper  moistened 
with  solution  of  iodide  of  potassium  and  starch,  develop  the  charac- 

teristic blue  colour ;  if  received  on  a  glass  plate,  moistened  with  a 
solution  of  nitrate  of  silver,  the  chloride  of  silver  is  formed ;  while 
moistened  litmus  paper  is  first  reddened  and  then  bleached.  As 
chloroform,  however,  seems  to  form  some  chemical  compound  with 
the  blood,  it  is  not  readily  obtained  from  it  by  distillation. 
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SYMPTOMS,  POST-MORTEM   APPEARANCES,  AND 
TREATMENT. 

Symptoms. — Applied  locally,  chloroform  acts  as  an  irritant  to 
the  skin  and  mucous  niemhranes.  When  swallowed,  it  causes  symp- 

toms of  irritant  poisoning,  rapidly  followed  by  coma.  When  inhaled, 
it  causes  a  sense  of  choking  and  stupefaction,  followed  by  delirious 
excitement,  characterized  by  shouting,  laughing,  singing,  and  violent 
struggling.  The  circulation  and  respiration  are  quickened,  the  face 
flushed,  and  the  piipils  contracted.  Consciousness  is  not  entirely 
obliterated  at  this  stage,  but  sensory  impressions  are  distorted  or 
misinterpreted.  The  stage  of  excitement  is  followed  by  a  calm. 
Struggling  ceases,  the  muscles  become  flaccid,  sensation  is  abolished, 
and  the  conjunctiva  may  be  touched  without  producing  reflex 
action.  The  breathing  is  quiet,  the  pulse  regular,  the  face  pale 
and  the  pupil  contracted.  This  condition  of  insensibility  may  be 
maintained  with  care  for  an  indefinite  joeriod,  during  which  all 
operations  may  be  performed  without  ])aiu.  If,  however  the  vapour 
is  administered  continuously,  the  breathing  becomes  stertorous, 

and  the  pulse  weaker,  the  pupil  dilates,  and  asph)'xia  is  imminent. 
Not  unfrequently  both  pulse  and  respiration  stop  suddenly  without 
previous  indications  of  danger,  and  all  attempts  at  resuscitation, 
such  as  suffice  for  mere  asphyxia,  prove  unavailing.  This  suddenly 
fatal  termination  may  occur  at  any  stage  of  the  inhalation,  and 
before  an  operation  has  been  commenced. 
Mode  of  action. — The  mode  of  action  and  cause  of  death  from 

chloroform  and  ether  inhalation  have  been  much  investigated,  but 
the  explanations  offered  are  to  a  large  extent  speculative.  It  has 
been  supposed  by  some  that  the  characteristic  effects  are  due  to  the 
action  of  chloroform  on  the  blood,  but  it  is  more  probable  that  it 

acts  directly  on  the  nerve  centi-es.  Death  appears  to  result  from 
paralysis  of  the  respiration  or  circulation.  In  those  cases  where 
death  is  gradual  after  too  prolonged  administration,  the  phenomena 

are  those  of  asphyxia.  When  death  is  sudden,  the  heart  seems  to 

be  primarily  affected.  The  danger  of  paralysis  of  the  heart  is 

greater  the  more  concentrated  the  vapour.  From  comparative  ex- 
periments with  ether  and  chloroform,  it  would  appear  that  ether 

has  less  tendency  to  paralyse  the  heart,  and  therefore  ether  has 

been  of  late  preferred  by  many  to  chloroform  as  an  angssthetic. 
Deaths  from  chloroform  have  in  many  instances  occurred  from 

slight  but  painful  operations,  such  as  extraction  of  a  tooth  or  toe- 
nail. In  such  cases  death  has  been  attributed  to  reflex  stoppage  of 

the  heart,  from  irritation  of  the  sensory  nerves  when  the  operation 

is  commenced  before  reflex  excitability  is  abolished  or  sufficiently 

reduced  (Brunton ;  Eichardson). 

Post-mortem  appearances.— In  many  cases  the  appear- 

ances are  those  of  asphyxia.  The  odour  of  chloroform  is  per- 

ceptible on  opening  the  body.  It  is  especially  observable  in  the 

cerebral  ventricles.  The  heart  is  frequently  col  apsed  and  flabby. 

In  cases  of  sudden  death  the  heart  may  be  found  in  a  state  of  tatt
y 
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defeneration.  Sometimes  babbles  of  ga
s  are  observed  in  the 

bbor  ThSr  exact  nature  is  not  determine
d.  Tlie  post-mpi^em 

anuearances  aae,  therefore,  neither  very 
 definite  nor  characteristic.* 

TatS  dose -A  drachm  of  liqnid  chloro
form  swallowed  by  a 

bof  of  four  years  old  proved  fatal  in  
three  honrs  f  Four 

cSchms  have^kiUed  an  aclult;  though  recovery  may
  take  place 

'  mL?rd'iworm.-Ether  may  be  taken  internally  in 

much  larger  doses  than  chloroform  without  danger.  
There  are  no 

fatal  cases  on  record  from  internal  administration.  
As  regards 

inhalation,  the  fatality  does  not  depend  so  much  on  the 
 quantity 

as  on  the  mode  of  administration,  and  on  susceptibilities  
iiot  always 

capable  of  being  ascertained  beforehand.  It  is  particul
arly  dan- 

gerous in  fatty  degeneration  of  the  heart.  The  dangers  of 
 ad- 

ministration are  giving  the  vapour  not  sufficient  y  dduted  with  air 

(4  or  5  per  cent,  of  chloroform  suffices),  and  pushing  it  beyond  
the 

stage  of  anaesthesia  into  that  of  asphyxia.  .    ,  ,  -, 

A  relatively  large  quantity  of  ether  vapour  is  required  to  produc
e 

aneesthesia,  and  the  effects  are  more  transient. 

Treatment.— Cold  affusion  as  a  shock  followed  by  the  treatment 

proper  to  asphyxia  (p.  251).  Bleeding  from  the  jugular  may  some
- 

times be  of  benefit.  Attempts  to  excite  respiration  and  circulation 

by  galvanism  or  Faradization  have  been  made,  but  apparently  with 

little  success.  In  poisoning  by  liquid  chloroform,  the  treatment 

should  commence  with  the  use  of  the  stomacb-pump. 

IV.  HYDEATE  OF  CHLORAI.. 

Hydrate  of  chloral,  introduced  by  Liebreich  in  1869,  as  a  hypn  otic 
and  anesthetic,  has  come  into  extensive  use  in_  medicine,  and 
numerous  cases  of  accidental  and  suicidal  poisoning  by  it  have 

been  reported. 
Properties. — Chloral,  produced  by  the  action  of  chlorine  on 

alcohol,  forms  with  water  the  hydrate  of  chloral,  which  is  a  white 

crystalline  substance,  possessing  a  penetrating  odour  and  a  hot 
burning  taste.  It  is  freely  soluble  in  water,  alcohol,  and  ether.  It 
may  be  extracted  from  watery  solutions  by  ether  and  obtained  in 

crystals  on  evaporation.  Under  the  influence  of  alkalies  it  is  de- 
composed into  chloroform  and  formic  acid.  Prom  organic  liquids 

containing  chloral,  chloroform  may  be  obtained  by  distillation, 
when  they  have  been  made  strongly  alkaline  with  caustic  potash. 
Symptoms. — After  chloral  has  been  given  in  a  medicinal  dose, 

*  Ta3'lor  '  On  Poison.s,'  p  740. 
t  In  the  Bartlett  case,  which  occurred  in  1885,  Bartlett,  ret.  40,  was  found 

dead,  and  death  was  shown  to  be  due  to  chloroform,  eleven  and  a  quarter  gi-ains 
of  which  were  found  by  Dr.  Stevenson  in  the  stomach  contents.  The  chief 
post-mortem  appearance  was  congestion  of  the  mucous  membrane  in  the  lower 
part  of  the  cesopliagus  and  of  the  cardiac  end  of  the  stomach.  The  evidence 
was  against  the  probability  that  chloroform  could  be  administered  as  an 
amesthetic  to  a  person  asleep  without  walring  him.  (See  '  Brit.  Med.  Journ  ' 
vol.  i.  1886,  p,  667). 

K  K 
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in  a  few  mmutes  a  heaviness  comes  on,  passing  into  deep  natural sleep.  Sometimes,  however,  it  gives  rise  to  great  excitement  and 
delirium.  In  poisonous  doses  it  causes  a  more  profound  sleep passing  into  coma.  The  respirations  become  few  in  number  and 
the  pulse  becomes  weak,  rapid,  and  irrccrular.  There  is  complete muscular  prostration  and  anajsthesia.  The  temperature  falls,  and 
the  extremities  become  cold.  The  pupils  are  at  first  contracted,  then 
ddated.  Death  takes  place  in  coma,  from  cessation  of  the  respira- 

tion or  circulation  ;  and  in  some  cases  a  short  time  after  taking  the 
drug,  from  sudden  stoppage  of  the  heart. 
Experiments  on  animals.— Hydrate  of  chloral  produces  in animals  effects  similar  to  those  in  man.  In  toxic  doses  it  causes 

profound  coma  and  ana3sthesia,  andkills  by  causing  paralysis  of  the 
circulation  and  respiration.  It  lowers  the  temperature  in  a  re- 

markable degree.  The  action  of  chloral  lias  been  attributed  to  the 
liberation  of  chloroform  by  the  alkalies  of  the  blood,  but  this  is 
more  than  doubtful. 

Post-mortem  appearances.— In  these  there  is  nothing  charac- 
teristic. The  lungs  and  meninges  of  the  brain  are  usually  con- 

gested. The  blood  is  said  to  coagulate  less  firmly  than  usual 
(Richardson).    The  odour  of  the  drug  is  perceptible  in  the  viscera. 
Fatal  dose. — Great  uncertainty  exists  as  to  what  may  be 

regarded  as  a  poisonous  dose,  on  account  of  some  unexplained 
irregularity  in  the  action  of  the  drug.  A  case  is  reported  by 

Marshall  ('  Phil.  Med.  and  Surg.  Eep.'  1871)  where  -S  grains  caused 
the  death  of  a  child  a  year  old,  in  10  hours.  Thirty  grains  have 
caused  alarming  symptoms  and  death  in  a  women  aged  30 

(Fuller,  'Lancet,'  March  1871,  p.  226).  Eeynolds  ('  Practitioner,' 
March  1870)  relates  a  case  of  neaily  fatal  poisoning  from  45 

grains.  Watson  ('  Phil.  Med.  and  Surg.  Rep.')  reports  a  case 
where  80  grains,  given  in  10-grain  doses,  over  a  period  of  36  hour.=!, 

nearly  proved  fatal.  Jolly  ('  Centralblatt  f.  die  Med.  Wissensch.,' 
1872,  p.  394)  gives  two  fatal  cases  of  poisoning  by  -5  grammes  (77 
grains).  Both  patients  had  been  in  the  habit  of  taking  the  same 
dose  for  several  evenings  previously,  and  both  died  in  a  few  minutes 
after  the  last  dose.  On  the  other  hand,  much  larger  doses  have 

been  given  without  causing  serious  effects.  An stie  ('Practitioner,' 
1871,  p.  127)  relates  two  cases,  one  of  delirium  tremens,  where  160 
and  180  grains  were  given  ;  and  another  of  mania,  where  120  grains 
had  no  other  effect  than  that  of  inducing  prolonged  sleep.  For 

other  cases  see  papers  by  Richardson  ('  Med.  Times  and  Gaz.' 
1871) ;  Hunt  and  Watkins  ('  Brit.  Med.  Jour.'  Feb.  1871)  ;  Noii-is 
('  Lancet,'  Feb.  1871). 

Fatal  period. — A  quarter  of  an  hour  to  10  hours  or  more. 
Treatment. — That  of  opium-poisoning.  The  patient  should  be 

kept  warm  by  blankets  and  roused  by  stimulants.  _  Artificial 

respiration  may  be  necessary.  The  subcutaneous  injection  of 

strychnine  has  been  recommended  as  an  antidote  ;  but  its  efficacy 
has  not  been  confirmed  hy  the  experiments  of  the  Edinburgh 

Committee  on  the  'antagonism  of  medicines.' 
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Chronic  poisoning  by  chloral.-Chl
oral  like  opinm  is  habi- 

tually a  large  numb  of  persons.  It  gives  nse 
 to  gastro- 

inte  tinS frritation,  and  cutaneous  eruption
s,  mostly  erythematous. 

iS  acSorto  the  other  injurious  effects  o
f  indulgence  in  narcotics. 

The  supplemental  list  which  heads  this  chapte
r,  i-o«gHy  divided 

into  three  groups,  according  as  they  are  derive
d  from  the  destructive 

dlJtiSn'  of  ?o'al,  wood,  'or  anim;al  matter,  or  by  analogous  p^^- cesses,  comprises  several  important  PO^f '^^'/^'f"?!  -nformntS 
be  briefly  noticed,  the  reader  bemg  referred  for  

fuller  information 

to  works  on  Toxicology.  Their  character  and  mode  of  action  
justity 

their  place  in  this  chapter. 

CAEBOLiIC  ACID. 

{Phenol.) 

The  widespread  use  of  this  acid  in  surgery  and  as  a  di
sinfectant 

has  led  to  many  cases  of  accidental  and  suicidal  poisoning,
  as  well 

as  to  fatal  results,  when  absorbed  from  the  skin  or  from 
 wounds 

dressed  with  carbolic  acid  lotions.  . 

Properties  —Carbolic  acid  is  met  with  in  commerce  in  a  crud
e 

state  in  the  form  of  a  dark  liquid  of  a  peculiar  odour^nd  contain
- 

ing a  large  proportion  of  xylic  and  cresylic  acids.  When  pure  it
 

is  in  the  form  of  colourless  acicular  crystals,  which  fuse  at  90  ,  and 

readily  deliquesce  on  exposure  to  the  air.  It  is  slightly  soluble  
m 

water,  to  which  it  communicates  its  characteristic  odour,  as  well 

as  in  'alcohol,  ether,  and  glycerine.  ,    .,     -,         ,  ttti Tests.— a.  Carbolic  acid  is  recognised  by  its  odour,  b.  W  hen 

concentrated,  a  slip  of  deal  dipped  in  it  and  afterwards  m  hydro- 

chloric acid,  and  exposed  to  the  light,  becomes  of  a  greenish-blue 
colour,  c.  In  dilute  solutions  perchloride  of  iron  strikes  a  violet 

blue  colour,  cl.  A  more  delicate  test  is  the  pale  blue  colour  which 

is  produced  when  the  solution  is  treated  with  a  quarter  of  its  volunie 

of  liquor  ammonise,  and  a  clot  of  chloride  of  lime  added.  This 

reaction  requires  a  little  time,  and  is  hastened  by  heat.  e.  In  ex- 
cessively dilute  solutions  (1  in  40,000)  bromine  water  iu  excess 

causes  a  yellowish  flocculent  precipitate  of  tribromophenol  which, 

on  being  treated  with  sodium  amalgam,  yields  oily  drops  of  phenol. 

In  organic  mixtures. — These  smell  strongly  of  phenol,  which 
can  be  distilled  off  on  solution  and  acidulation  with  sulphuric  acid. 

Symptoms. — When  the  poison  is  swallowed  it  causes  local 
caustic  effects  and  a  burning  sensation  in  the  mouth,  fauces,  and 

stomach,  followed  rapidly  by  vertigo  and  a  feeling  of  intoxication. 
This  passes  into  a  state  of  unconsciousness,  stupor,  and  collapse, 
with  complete  muscular  prostration  and  anaesthesia,  stertorous 
respiration,  rapid  and  feeble  pulse,  and  cold  skin.  Vomiting  is 
rare,  and  convulsions  are  exceptional.  Usually  there  is  marked 
contraction  of  the  pupil.  The  odour  of  the  poison  is  perceptible  in 
the  secretions  of  the  nose  and  mouth  and  in  the  breath. 

Post-mortem  appearances. — The  mucous  membranes  of  the 
mouth,  gullet,  and  stomach  are  pale,  corrugated,  sodden,  and 

K  K  2 
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partially  detached,  marked  by  local  patches  of  hypera?raia  or 
capillaiy  haemorrhage.  The  acid  leaves  marks  on  the  lips  and chin.  There  is  congestion  of  the  brain  and  its  membranes  con- 

gestion and  oedema  or  emphysema  of  the  lungs,  and  congestion  of the  abdominal  viscera.  The  heart  is  sometimes  full;  at  others 
empty  ;  or  the  right  side  full,  and  the  left  empty.  The  blood  is 
dark  and  semi-fluid,  or  only  partially  coagulated.  The  body exhales  the  odour  of  the  acid,  which  is  very  evident  in  the  sub- 

arachnoid fluid  and  cerebral  ventricles.  The  urine  is  of  a  dark  or 
olive  green  tint,  due  to  oxidation-products  of  carbolic  acid,  and  has the  odour  of  the  acid. 

Fatal  dose. — Dangerous  symptoms  have  been  caused  by  six  or seven  drops  of  the  acid  (Fuller  and  Pinkham).  The  exact  fatal 
dose  is  not  determined.  Usually  the  quantity  swallov/ed  has  been 
large  or  indefinite.  Half  an  ounce  has  caused  death  in  50  minutes 
(Jeffreys  and  Hain worth,  '  Med.  Times  and  Gazette,'  1871,  p.  423). 
One  ounce  has  caused  death  in  30  minutes  (Hearder,  '  Brit.  Med 
Journ.,'  1873,  p.  584).  Ogston  ('  Brit.  Med.  Journ.'  Feb.  1871)  has reported  a  case  of  death  in  13  hours  from  an  ounce  to  two  ounces. 
Taylor  (' Phil.  Med.  Times,'  vol.  ii.  p.  284)  gives  a  case  fatal  in from  two  to  three  minutes  from  a  dose  of  about  an  ounce. 

Death  has  resulted  from  absorption  from  the  unbroken  skin,  as 
when  strong  carbolic  acid  lotions  have  been  rubbed  in  to  cure 

scabies.  Hamilton  ('  Brit.  Med.  Journ.,'.1873,  p.  226)  relates  a  case 
of  death  in  3|  hours  from  the  application  of  carbolic  acid  to  a 

wound.  Consult  Machin  ('  Brit.  Med.  Journ.,'  Feb.  1868),  and 
Hoppc-Seyler  (Pfliiger's  '  Archiv  f.  Physiologie.'  v.  (1872). 

Fatal  period. — A  few  minutes  (Taylor),  10  minutes  (Barlow), 
8  hours  (Ferrier),  13  hours  (Ogston),  sixty  hours  (Zimm). 
Treatment. — The  stomach  should  be  emptied  by  emetics  or  the 

stomach-pump.  Olive  oil  has  been  recommended  as  an  antidote. 
Husemann  states  that  the  most  efficient  antidote  is  the  saccharate 

of  lime,  made  by  dissolving  16  parts  of  sugar  in  40  of  water,  and 

adding  5  parts  of  caustic  lime.  After  three  days'  digestion  the 
mixture  is  to  be  evapoi-ated.    It  is  to  be  given  in  water  in  excess. 

WITBO-B  ENZOLE. 

{Nitro-henzine,  Essence  of  Mirhane.) 

This  is  an  oily  liquid,  obtained  by  the  action  of  nitric  acid  on 
benzole.  It  has  a  pale  yellow  tint,  and  an  odour  like  that  of  oil 
of  bitter  almonds,  for  which  it  is  substituted  in  confectionery  and 

perfumery.  It  is  also  used  largely  in  the  arts  for  the  manufacture 
of  anilin.  It  is  insoluble  in  water,  iu  which  it  sinks,  but  is  readily 
soluble  in  alcohol,  ether,  a,nd  chloroform. 

.  Tests. — It  has  the  odour  of  bitter  almonds,  but  more  persistent. 

It  is  distinguished  by  strong  sulphuric  acid,  which  causes  no 

change  in  it,  but  strikes  with  oil  of  bitter  almouds  a  fine  crimson 
colour.  It  is  insoluble  in  a  solution  of  sulphate  oi  sodium,  in 

which  oil  of  bitter  almonds  is  soluble  (Dragendorfl!'). 
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Nitro-benzole  is  converted  into  anilin  by  heating  it  wit
h  acetic 

acid  and  irou  filings.  Acetate  of  anilin  is  formed,  which  ma
y  be 

recognised  by  the  purple  colour  it  strikes  with  a 
 solution  ot 

chloride  of  lime  or  any -alkaline  hypochlorite. 

In  organic  liquids.— Nitro-benzole  may  be  separated  by  distil- 
lation, or  it  may  be  extracted  by  ether  or  chloroform  and  obtained 

on  evaporation  of  the  solvent.  , 

Symptoms.— Nitro-benzole  acts  powerfully  as  a  poisou,  whether 

inhaled  as  vapour  or  swallowed.    Dangerous  efi'ects  have  been  pro- 
duced by  the  vapours  of  soap*  prepared  with  it.  It  has  been  taken 

in  mistake  for  liqueur,  and  in  one  case  reported  by  Stevenson.t 

was  dispensed  instead  of  rectified  benzole,  with  almost  fatal  results. 

Between  the  inhalation  or  ingestion  of  the  poison  and  the  develop- 

ment of  the  symptoms,  some  hours  may  elapse — four  hours  in  two 

cases  reported  by  Letheby.    lu  Stevenson's  case  the  character- 

istic symptoms  did  not  come  on  till  48  hours  after  the  commence- 
ment of  the  administration  in  doses  repeated  three  times  a  day, 

amounting  in  all  to  23  minims  of  nitro-benzole.    "When  the  poison 
begins  to  take  efi"ect  there  are  weariness  and  headache,  passing  into 
heaviness  and  an  appearance  of  intoxication,  the  face  having  a  livid 

hue.    Rapidly,  in  some  cases  quite  suddenly,  the  individual  fa,lls 
down  insensible  in  complete  muscular  relaxation,  or  perhaps  with 

convulsions  or  tetanic  spasms  and  dilated  pupil,  the  face  being 

Uvid,  the  lips  purple,  and  the  nails  of  a  bluish  tint.    Death  occurs 
quietly,  or  occasionally  in  convulsions. 
Post-mortem  appearances. — There  is  nothing  characteristic 

of  poisoning  by  nitro-benzole  except  the  odour.  There  is  general 
venous  congestion,  and  a  dark  fluid  blood  as  in  asphyxia.  Letheby 
has  described  the  liver  as  being  of  a  purple  tint. 

According  to  Letheby,  nitro-benzole  is  changed  into  anilin  in  the 
system,  the  symptoms  being  essentially  the  same,  and  anilin  may 
be  detected  in  the  urine  and  brain.  This,  however,  has  been  con- 

troverted by  later  researches  (FilehneJ).  The  long  continuance  of 
the  symptoms  is  attributed  to  the  slow  absorption  of  the  poison 
from  the  stomach. 

Diagnosis. — The  odour  of  the  breath  and  of  the  contents  of  the 
stomach,  and  the  general  symptoms,  resemble  those  of  oil  of  bitter 
almonds,  and  to  a  less  extent  those  of  prussic  acid.  The  chief 
point  of  difference  is  the  period  of  invasion,  oil  of  bitter  almonds 
and  prussic  acid  being  almost  immediate,  nitro-benzole  after  a 
variable  period  of  latency. 

Fatal  dose. — This  is  not  accurately  determined,  but  a  case  of 
death  is  reported,  after  a  relapse,  from  about  15  drops.  Twenty- 
three  minims  in  divided  doses,  extending  over  48  hours,  nearly 
caused  death  in  the  case  reported  by  Stevenson.  The  amount  in 
fatal  cases  by  inhalation  cannot  be  estimated  accurately. 

Treatment. — As  nitro-benzole  is  absorbed  very  slowly,  evacua- 

«  'Laucot,'  Feb.  1862  (Nicbolson).  f  'Lond.  Med.  Eeo.'  1878,  p.  32. 
t  'Archivf.  Exper.  Path,  und  Pbamacol.'  Oct.  1878. 
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tion  of  the  contents  of  the  stomach  by  emetics  or  the  stomach-pumn 
even  at  a  late  iDsnod,  will  be  beneficial.  When  the  symptoms  are 
tairly  developed,  the  cold  affusion,  stimulants,  and  artificial  respi- ration are  indicated.    No  specific  antidote  is  known. 

ANILIN. 

Anilin,  largely  used  in  the  arts  for  the  production  of  the  aniliu 
dyes,  is  prepared  from  nitro-benzole  by  the  action  of  reducino- 
agents,  acetic  acid  and  zinc,  &c.  The  anilin  dyes  are  obtained  by treating  amlm  with  oxidising  agents,  of  which  arsenic  acid  is  the one  most  commonly  employed. 

Anilin  is  commonly  met  with  as  a  yellowish  or  brownish  oily 
liquid,  of  an  unpleasant  odour  and  burning  bitter  taste.  It  has  a 
neutral  reaction,  but  acts  as  a  base,  and  forms  white  or  colourless 
salts  with  acids,  soluble  in  water.  Anilin  is  almost  insoluble  in 
water  or  chloroform,  but  freely  soluble  in  alcohol,  ether,  and  oils. 

Its  watery  solutions  are  characterised  by  the  splendid  purple 
colour,  passing  into  a  dirty  brownish  red,  on  the  addition  of  chloride 
of  lime  or  an  alkaline  hypochlorite. 

Symptoms. — "Whether  in  liquid  or  vapour,  aniUn  acts  as  a poison,  both  in  man  and  animals.  The  symptoms  are  essentially 
those  of  nitro-benzol,  but  they  appear  to  commence  earlier.  For 
cases  see  '  Med.  Times  and  Gaz.'  March  8  and  June  7, 1862. 

In  apute  cases,  occurring  in  anilin  works,  death  usually  occurs  in 
coma,  in  a  few  hours  after  the  workman  is  suddenly  struck  down 
with  symptoms  of  cardiac  failure  (Hirt.)  The  anilin  salts  appear 
to  have  little  or  no  toxic  effects.  Anilin  dyed  fabrics  worn  next 
the  skin  sometimes  give  rise  to  painful  and  obstinate  eczematous 
eruptions;  but  these  have  been  distinctly  traced  to  the  arsenic 
which  they  contain. 

Benzole  or  benzine.— This  is  a  limpid,  colourless  liquid,  of  low 

specific  gravity  (0'85),  with  a  peculiar  and  not  unpleasant  odour, 
boiling  at  177°,  and  giving  off  a  highly  inflammable  vapour.  It 
is  not  soluble  in  water,  and  being  an  excellent  solvent  for  strych- 

nine, is  used  to  sei^arate  it  from  its  solutions.  Being  also  a  solvent 
of  fats  and  oils,  it  is  largely  used  for  removing  greasy  stains. 
Both  the  liquid  and  its  vapour  possess  poisonous  properties. 

Oil  of  turpentine. — This  liquid  is  possessed  of  poisonous  pvo- 
perties,  partly  irritant,  partly  narcotic.  Two  drachms  of  the  oil 
have  killed  a  dog  in  three  minutes,  the  effects  showing  themselves 
immediately  in  staggering,  cries,  tetanus,  and  failure  of  pulse  and 
respiration.  It  is  often  given  as  an  aperient,  or  used  as  an  injection, 
for  the  destruction  of  worms,  or  to  promote  the  expulsion  of  flatus 
from  the  bowels.  In  doses  of  one,  two,  or  three  ounces,  it  has  acted 
only  as  an  aperient ;  but,  in  some  instances,  it  has  caused  violent 
irritation  of  the  urinary  organs,  and  in  others  into.dcation,  followed 
by  coma,  collapse,  and  convulsions.  It  has  more  than  once  caused 
dangerous  symptoms,  sometimes  described  as  intoxication,  in 
young  children. 
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TTreasote  — This  is  one  of  the  products  of  wo
od-tar.  It  is 

uaSd Tom  its  Voperty  of  preseiVing  
llesh  and  has  powexful 

antiseptic  properties.  It  is  used  in  medicine  
chieEy  for  the  pui- 

"se  of  cLKg  obstinate  vomiting  ;  but  it  is  a  so  employ
ed  as  a 

local  application  to  carious  teeth,  and,  externall
y,  in  a  state  ot 

dilution,  to  foetid  ulcers,  and  some  skin  diseases.  li  ap
plied  to 

the  skin  it  destroys  its  vitality.  It  is  an  active  poi
son.  Ihirty 

drops  suffice  to  kill  a  rabbit  in  one  minute.  In  the
  human  sub- 

iect,  a  large  medicinal  dose  produces  irritation  of  the 
 stomach  and 

bowels,  with  giddiness,  headache,  and  drowsiness.  Tw
o  drachms 

in  a  single  dose  have  killed  an  adult  in  36  hours.  _ 

Fousel  or  fusel  oil  (amylic  alcohol,  potato-spirit,  oil  ot  grain)
. 

—This  liquid,  distinguished  by  its  disagreeable  odour,  burn
ing 

taste,  and  irritating  vapour,  acts  as  an  inebriant,  whether  sw
allowed 

or  inhaled,  causing  headache,  giddiness,  and  staggering  gait. 

Oil  of  Dippel.— This  animal  oil  is  the  product  of  the  destruc-
 

tive distillation  of  hartshorn,  bones,  and  other  animal  matters.  It 

has  twice  proved  fatal  in  the  human  subject,  but  under  circum- 
stances which  have  prevented  a  full  description  being  given  ot  the 

symptoms.  Vomiting  was  present,  and,  on  exammation  ot  the 

body,  there  were  marks  of  irritation  of  the  stomach  and  bowels,  and 
of  strong  corrosive  action  in  the  mouth  and  gullet. 

Coal-naphtlia.— This  product  of  the  distillation  of  coal-tar  has 

proved  fatal  to  a  boy  12  years  old.  It  was  taken  in  the  large 

dose  of  three  ounces,  and  death  happened  in  less  than  three  hours. 

The  first  symptoms  were  those  of  intoxication  and  furious  delirium, 

soon  followed  by  insensibility,  stertorous  breathing,  and  cold  skin  ; 

then,  after  partial  recovery,  following  vomiting,  fresh  symptoms 
of  collapse.  Pour  days  after  death  the  body  was  pervaded  by  the 

odour  of  the  poison  ('  Lancet,'  1856,  p.  230). 
Nitro-glycerine. — This  substance  is  used  for  blasting  purposes, 

and  in  dilute  alcoholic  solution  (1  per  cent.)  is  largely  employed  in 
the  treatment  of  angina  pectoris  and  other  maladies. 

It  acts  powerfully  as  a  poison,  both  as  a  liquid  and  in  vapour, 
both  on  men  and  animals,  apparently  more  so  on  the  latter. 

In  frogs  it  causes  tetanic  convulsions,  followed  by  general 
paralysis. 

Small  doses  in  men  cause  intense  headache  and  violent  beating 
in  the  temples. 

In  three  fatal  cases,  reported  by  Nystrom,*  death  occurred  in 
coma  without  convulsions,  after  intense  dyspnoea  and  cyanosis. 

*  Quoted  in  Ziemssen's  '  OyclopEedia. ' 



CHAPTER  XII. 

CONVULSIVE  S. 

NTJX  VOMICA,  STRYCHNINE,  AND  BRUCINE. 

TiiE  alkaloid  strychnine  is  the  chief  active  ingredient  in  several 
plants  that  have  the  common  property  of  giving  rise  to  symptoms 
of  tetanus.  It  is  generally  found  with  another  alkaloid,  brucine, 
possessed  of  similar  but  less  active  poisonous  properties. 

Strychnine  is  ascertained  to  be  the  active  poisonous  principle  of 
five  plants — all  natives  of 
hot  climates — the  Strych- 
nos  nux  vomica,  S.  Ignatia, 
S.  tieute,  S.  toxifera,  and  S. 
colubrina.  The  Strychnos 
nux  vomica  grows  as  a  tree 
in  Coromandel,  in  other 

parts  of  India,  and  in  Cey- 
lon ;  the  S.  Ignatia  in  the 

Philippine  Islands,  also  as 
a  tree  ;  the  S.  tieute,  in 
Java,  as  a  large  climbing 
shrub  ;  the  S.  toxifera  is  a 
native  of  Guiana  ;  and  the 
S.  colubrina  grows  as  a 
tree  in  many  parts  of  Asia. 
A  cutting  of  the  S.  nux 
vomica,  with  a  section  of 
the  fruit  showing  the  seeds, 
is  given  in  fig.  109. 

The  S.  nux  vomica  yields 

the  poisonous  seed  and  bark 
in  use  in  this  country  ;  the 

S.  Ignatia  the  seed  known 
as  the  bean  of  St.  Ignatius. 
The  S.  tieute  supplies  the 
bark  of  which  an  aqueous 

extract  constitutes  the  upas  poison.  The  S.  toxifera  was,  till 

lately,  thought  to  be  the  exclusive  source  of  the  poison  variously 

designated  as  woorara,  woorali,  oorara,  curare,  and  ticunas,  used 

by  the  natives  of  South  America  in  preparing  their  poisoned 

Fig.  109. 
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arrows.    There  is  now  reason  to  believe  that  this  P^^^^^^^^J^^^^ 
pound  derived  from  this  and  other  sources  (^^^"^^^^Ts  common  in 
^  There  are  three  vegetable  productions  more  f 

England  which  contain  strychnine-the  bean  
of  St.  Ignatius,  ana 

the  bark  and  seeds  of  the  Strychnos  mix  vomica. 

The  beans  of  St.  Ignatius  are  not  often  see
n  out  of  museunis. 

They  are  the  seeds  of  the  pear-shaped  fruit  of  the  b
.  ignatia,  m 

which  they  exist  to  the  number  of  about  twenty.  They 
 vary  m 

size  from  that  of  a  nut  to  that  of  a  large  filbert  ;  hav
e  a  thin 

brown  outer  coat,  easily  detached,  leaving  a  sm
ooth,  black 

surface.  They  are  very  hard,  and  look  like  small 
 pebbles  with 

an  irregular  rounded  outline,  and  two  or  three  unequa
l  fiattenea 

surfaces.  They  contain  strychnine  in  the  large  proportion
  ot 

parts  in  1000,  and  some  brucine,  and  act  like  nux  vom
ica  or 

The  bark  of  the  Stryclinos  nux  vomica,  formerly  mistake
n 

for  cusparia  or  Angostura  bark,  aad  named,  accordingly,  false 

Angostura  bark,"  has  a  very  characteristic  appearance,  it  is 

quilled,  or  twisted  like  dried  horn,  and  is  thickly  covered  with 

white  prominent  spots  bearing  some  resemblance  to  a  lichen,  it 

yields  a  light  yellow  powder  of  an  intensely  bitter  taste,  which  is 

reddened  by  nitric  acid.  It  contains  both  strychnine  and  bracine, 
and  acts  in  the  same  manner  as  the  seed. 

NTJX  VOMICA. 

This  poisonous  seed  is  largely  imported  into  this  country ;  and 

a  spirituous  extract  (extractum  nucis  vomicas)  containing  15  per 
cent,  of  alkaloids,  and  given  in  the  dose  of  half  a  grain  to  two 

grains,  and  a  tincture,  containing  forty-four  grains  of  the  seed  or 

one  grain  of  alkaloids  to  the  ounce  (dose  ten  to  twenty  minims)  are 
in  the  British  Pharmacopoeia.  The  nut  or  seed,  as  well  as  the 
alkaloid  and  its  salts,  are  in  common  use  as  poisons  for  wild 

animals,  rats,  and  vermin  ;  and  they  are  prescribed  as  medicines 

in  paralytic  affections,  and  in  various  other  diseases.  The  nut 
itself,  in  powder  or  extract,  is  occasionally  taken  as  a  poison. 

The  seeds,  three  to  five  in  number,  are  enclosed  in  a  rich 
orange-coloured  fruit  of  the  size  and  shape  of  a  large  apple.  They 
are  circular  in  outline,  and  vary  in  thickness,  and  in  size  from 
that  of  a  shilling  to  that  of  a  florin.  Their  edges  are  rounded ; 
one  surface  is  concave,  the  other  convex,  or  convex  in  the  centre 

and  deeply  grooved  near  the  margin,  as  in  fig.  110.  A  vertical 
section  has  the  appearance  shown  in  fig.  Ill,  and  a  horizontal 
section  displays  a  circular  central  cavity  and  heart-shaped  embryo, 
as  in  fig.  112.  By  introducing  a  sharp  knife  at  the  projecting 
point  shown  in  fig.  110,  the  seed  may  be  easily  cleft  so  as  to  dis- 

play the  embryo.  The  seeds  have  a  coating  of  light  brown  silky 
hairs,  radiating  from  the  centre.  They  are  so  hard  that  they  can 
only  be  reduced  to  powder  by  rasping  or  filing.  When  turned  in 
the  lathe  they  yield  a  white  shaving.    The  interior  of  the  seeds  is' 
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white  or  slate-coloured,  and  of  a  waxy  consistence,  and  gives  a rich  orange  colour  with  a  drop  of  nitric  acid,  and  a  green  with  the perchloride  of  iron. 

Fi-.  IIU. 
Fig.  111. Fig.  112. 

Ihe  powder  of  the  seeds  has  the  colour  of  jalap  powder,  a  faint 
odour  and  an  intense  and  persistent  bitter  taste.  The  brown  silky fibres  which  coat  the  nut  are  seen  in  large  numbers  under  the 
microscope,  and  are  very  distinctly  defined  when  treated  with  a 
drop  of  nitric  acid.  The  watery  solution  of  the  powder  is  ren- 

dered pink  by  nitric  acid,  and  green  by  the  perchloride  of  iron. 
Ihe  powder  contains  the  alkaloids  strychnine  and  brucine,  in 
union  with  a  so-called  strychnic  or  igasuric  acid.  The  quantity  of 
strychnine  has  been  variously  estimated  at  4  and  at  10  parts  in the  1000. 

The  extract  is  readily  recognised  by  the  rich  orange  colour 
imparted  by  nitric  acid,  the  lake  colour  developed  by  sulphuric 
acid,  and  the  transient  blue  tint  given  by  sulphuric  acid  and 
bichromate  of  potassium. 
Symptoms. — Those  of  poisoning  by  strychnine;  combined  ia 

some  cases  with  irritation  of  the  alimentary  canal. 
Commencement  of  symptoms.— From  five  minutes  to  an 

hour,  or  even  more,  according  to  the  form  in  which  it  is  given. 
Fatal  period. — From  fifteen  minutes  to  three  hours  or  more. 

One  hour  is  the  common  period. 

Fatal  dose. — Thirty  gi-ains  of  the  powder,  the  weight  of  a  nut 
of  medium  size,  and  three  grains  of  the  alcoholic  extract,  have 
proved  fatal. 
Post-mortem  appearances. — Those  of  poisoning  by 

.strychnine.  The  brown  powder  often  adheres  to  the  surface  of 
the  stomach. 

Treatment. — After  emetics  or  the  stomach-pump,  the  treat- 
ment of  poisoning  by  strychnine. 

STBYCHNINE. 

This  alkaloid  is  largely  used  in  every  part  of  the  world  to 
destroy  wild  animals  and  vermin.  In  poisoning  wild  animals  it  is 
usual  to  insert  it  in  the  stomach  of  a  small  animal  or  bird  recently 
killed  ;  and  in  poisoning  birds  to  steep  grains  of  wheat  in  a  strong 
solution  of  the  alkaloid  or  of  one  of  its  salts.  A  powder  known  as 

"  Battle's  Yermin  Killer  "  contains,  according  to  an  analysis  by 
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Dr.  Letheby,  23  per  cent  of  the  PO^^^  -j^^^K;;;,^^,^°o";;irt^of 
■iiifl  Prussian  blue;  and  "Butler's  Vermin  J^iuei  

,. 

SvchS  mixed  w  th  flour  and  soot,  
in  the  lower  proportioii  of 

£?~nr  The  flesh  of  animals  that  have  eaten  po.soned 

meat  or  grain  sometimes  proves  poisonous  to 

Strvchnine  in  the  dose  of  3V  to  gi
^m,  and  the  liquoi 

strychC.  hydrochloratis  containing  1  g.^-- lOfj^lS^Vma 

in  the  dose  of  from  5  to  10  minims,  are  in
  the  British  b-haima 

copSa  In  consequence  of  this  twofold  use 
 of  strychnine  as  a 

popula;  poison  for  Limals,  and  as  a  medici
ne,  cases  0  accidental 

pofsoning  sometimes  occur.  Of  late  years,  too
,  t^e  alka  oid  has 

become  a  formidable  instrument  in  the  hands  of  ̂ JS^^'  L  e 
and  is  believed  to  have  been  the  immediate  cause  of 

 death  ̂   mo^e 

than  one  recent  instance.  On  an  average,  strychn
ine  and  nux 

vomica  are  credited  with  two  deaths  per  annum. 

Strychnine  may  have  to  be  examined-1.  In  subst
ance.  ̂ .  in 

solution.    3.  In  organic  mixtures. 

1.  In  Substance. 

Properties.— Strychnine  is  found  in  commerce  as  a  white 

powder,  and  as  a  colourless  crystal.  In  commercial  specimens  the 

form  of  the  crystal  is  a  rectangular  prism,  either  pei^ect,  or  with 

the  ends  replaced  by  one  or  two  oblique  planes.  When  obtained 

from  solutions  of  its  salts  by  addition  of  liquor  amraoniiE,  or,  still 

better,  by  exposure  to  its  vapour,  they  present  under  the  lens  or 

microscope  three  leading  forms — the  long  rectangular  prism,  the 

short  hexagonal  prism,  or  the  regular  octahedron.  From  a  group 

of  crystals  obtained  by  exposing  a  drop  of  the  solution  of  the 

acetate  of  strychnine  to  the  vapour  of  ammonia,  the  forms  shown 

in  figs.  113  and  114  have  been  selected.*    The  crystals  m  fig.  113 

Fig.  113.  Fig.  114. 

are  long  four-sided  prisms,  isolated  or  in  stellate  groups,  with  a 
single  octahedron  shown  in  contact  with  one  of  the  prisms.  The 

*  Acetate  of  moi-pliine  similarly  treated  yields  prismatic  fonns  only  (fig.  91, 
p.  462). 



I 

STllYCHNINE. 

crystals  in  fig.  114  are  either  regular  octahedra,  or  modifications  of tlac  same  or  short  six-sided  prisms ;  and  there  are  one  or  two 
dodecahedra,  rhomboidal  and  pentagonal,  as  well  as  plates  of aitterent  forms,  and  among  them  one  of  the  deep  triangular  plates so  common  m  some  specimens  of  arsenious  acid. 

Strychnine  has  an  intensely  bitter  and  very  persistent  taste, 
stated  to  be  distinctly  perceptible  in  solutions  containing  one  grain 
of  the  alkaloid  in  a  gallon  (70,000  grains)  of  water.  Strychnine  is 
so  insoluble  m  water  as  to  require  for  its  solution  upwards  of  7000 
times  its  weight,  at  50°  (one  grain  in  about  fourteen  measured 
ounces),  and  2500  times  its  weight  at  212°.  Wormley  gives,  as  the result  of  many  experiments,  one  in  8333  parts  of  water.  But  it  is 
more  or  less  soluble  in  ether,  alcohol,  amylic  alcohol,  benzene,  and 
chloroform.  It  is  soluble  in  about  1000  parts  of  commercial  ether, 
200  of  absolute  alcohol,  120  of  amylic  alcohol,  250  of  benzene,  and 
8  of  chloroform.  If  pure,  the  strong  mineral  acids  do  not  colour 
it;  but  when  it  contains  brucine,  nitric  acid  more  or  less  reddens  it. 
When  heated  on  porcelain,  it  melts  slowly  into  a  dark  brown  liquid, 
smokes  abundantly,  gives  out  an  agreeable  odour,  and  deposits  a 
moderately  abundant  carbon. 

Tests. — a.  The  form  of  the  crystals  as  above  described,  h.  The 
intensely  bitter  taste,  c.  The  very  sparing  solubility  in  water. 
d.  The  negative  effect  of  strong  sulphuric  acid.  Strychnine  belongs 
to  the  group  of  alkaloids  which  are  not  changed  in  colour  by  cold 
sulphuric  acid.  Nor  is  any  colour  developed  when  the  acid  solution 
is  warmed,  and  only  a  light  yellow  tint  when  it  is  heated,  e.  The 
chemical  and  galvanic  colour  tests.  /.  The  test  of  sublimation. 
The  colour  tests.— 1.  Chemical  colour  tests,  a.  Place  the 

smallest  visible  crystal  or  granule  of  strychnine  on  white  porcelain 
or  enamelled  glass.  Add  a  drop  of  pure  strong  sulphuric  acid,  and 
mix  the  acid  and  alkaloid  thoroughly  with  a  glass  spatula.  No 
change  of  colour  takes  place ;  or,  if  it  contain  brucine,  a  faint  rose 
tint.  Near  this  acid  mixture  place  a  speck  of  bichromate  of  potas- 

sium, and  then  bring  the  liquid  and  the  reagent  together  with  the 
point  of  the  spatula,  having  previously  placed  the  porcelain  in  a 
favourable  light.  At  the  point  of  contact  a  deep  rich  blue  colour 
makes  its  appearance,  and  on  stirring  the  reagent  into  the  acid 
solution,  extends  through  the  whole  liquid,  which  soon  changes  to 
purple,  from  purple  to  crimson,  from  crimson  to  a  rich  red  brown, 
and  then  gradually  fades  into  a  bright  red,  which  colour  it  retains 
for  several  hours,  h.  Proceed  in  the  same  manner  with  ferridcyanide 
of  potassium,  c.  Proceed  in  the  same  way  with  the  permanganate 
of  potassium,  cl.  Place  a  drop  of  strong  sulphuric  acid  on  the 

white  porcelain ;  add  a  minute  fragment  of  the  peroxide  of  man- 
ganese (not  more  than  will  impart  to  the  acid  when  mixed  with  it  a 

neutral  tint).  Draw  out  a  thin  line  of  this  acid  liquid  with  the 

point  of  the  spatula,  and  bring  it  in  contact  with  a  minute  granule 

or  crystal  of  strychnine.  Similar  colours  will  appear  whenever  the 
alkaloid  is  brought  in  contact  with  the  mixture,  e.  Proceed  in  the 

same  way  with  the  peroxide  of  lead.    The  same  colours  wjU  be 
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developed.  The  description  of  tlie  colours  p
roduced  by  these  re- 

peats may  be  simpliHed  and  more  easily  remembe
red  if  mterme- 

d?ate  shades  of  colour  being  overlooked,  the  suc
cession  is  described 

d  ate^slmdes  .^^^^^^^^^^  The  darker  purple  o 
the  mulberry  ■  and  3.  The  bright  clear  red  of  the  sweet  o

range.  Ut 

SL^colour^  when  the  reaction  is  normal,  and  the  colour
-developing 

substance  is  at  once  stirred  into  the  acid  hquor,  the  first 
 lasts  from 

half  a  minute  to  forty-five  seconds;  the  second  colour,  one,  tw
o,  or 

three  minutes ;  and  the  third  for  several  hours  or  days,  bo  t
hat  it 

is  not  of  a  mere  flash  of  colour  that  we  speak  when  describin
g  the 

colour-tests,  but  of  a  successive  change  of  colour  that  can  be 
 deli- 

berately watched  and  readily  recognised.  . 

These  tests  all  give  highly  satisfactory  results,  but  the  most 

delicate  is  the  permanganate  of  potassium.*  Sonnenschein  r
ecom- 

mends the  sesquioxide  of  cerium  and  sulphuric  acid  as  a  very 

delicate  test  for  strychnine.  Employed  in  the  same  manner  as  the 

above  tests  it  causes  a  beautiful  blue,  which  passes  slowly  into 

violet,  and  finally  into  a  cherry-red,  which  lasts  a  long  time  ('Archiv 
der  Pharmacie,'  cxciii.  252). 

The  colour  tests  are  equally  applicable  to  crystalline  spots  ob- 

tained by  evaporating  solutions  of  the  alkaloid,  or  of  its  salts ;  and 

they  react  with  the  greatest  delicacy  and  certainty  on  the  sublimates 

presently  to  be  described. 
2.  Galvanic  Colour  Test.— This  also  is  applicable  to  a  crystal  or 

granule  of  strvchnine,  or  to  a  deposit  of  the  alkaloid  from  its  solu- 
tions. Place  a  drop  of  a  solution  of  strychnine  (say  one  part  of  the 

alkaloid  in  10,000,  or  even  20,000,  of  water)  into  a  cup-shaped 
depression  in  a  piece  of  platinum  foil,  and  allow  it  to  evaporate. 
When  dry,  moisten  the  spot  with  a  drop  of  concentrated  sulphuric 
acid.  Connect  the  foil  with  the  positive  pole  of  a  single  cell  of 

G-rove's  or  Smee's  battery,  and  then  touch  the  acid  with  the  pla- 
tinum terminal  of  the  negative  pole.  In  an  instant  the  violet  colour 

will  flash  out,  and  on  removing  the  pole  from  the  acid  the  tint  will 
remain  (Letheby). 
The  test  of  sublimation. — This  also  is  one  of  extreme  deli- 

cacy, succeeding  best  with  such  minute  quantities  as  the  y^q^'^ 
down  to  the  loooo^h  of  a  grain.  The  larger  quantity  will  yield 
fifteen  or  more  successive  sublimates  ;  the  smaller,  at  least  one 
distinct  one.  The  coarser  sublimates  from  the  larger  quantity  will 
also  yield  characteristic  secondary  sublimates.  This  procedure,  too, 
is  applicable  to  the  alkaloid  as  deposited  from  its  solutions. 

The  mode  of  procedure  is  that  described  and  figured  at  p.  398, 
fig.  68.  A  fragment  of  crystal,  or  a  speck  of  powder,  is  placed  on  a 
clean  dry  crucible  cover,  in  the  centre  of  a  ring  of  glass.  A  glass 
disk,  or  microscopic  slide,  is  dried  and  heated  in  the  flame  of  the 
spirit-lamp,  and  placed  on  a  ring.   The  flame  is  then  applied  to  the 

"  For  a  careful  examination  of  the  colour-tests  for  strycliniue,  and  reasons 
for  preferring  the  solid  to  the  liquid  form  of  tlie  soluble  reagents,  see  a  Paper 
by  Dr.  Guy  in  the  'Pharmaceutical  Journal,'  18G1.  See  also  the  same 
Journal,  July  1866,  for  an  instructive  Paper  by  Mr.  W.  Oopnej'. 
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Fig.  115. 

porcelain  till  its  temperature  is  considerably  raised,  when  a  mist 
will  appear  on  the  glass  disk,  and  this,  one  iiponLy  one,  several 
milk-white  circular  spots,  remaining  distinct,  or  coalescing.  These 

are  often  crystalline,  as  seen  by  the  naked 
eye,  and  in  good  specimens  have  the  ap- 

pearance shown  in  fig.  115.  Similar  ap- 
pearances occur  (though  less  uniformly)  in 

the  sublimates  of  morphine,  and  they  afford 
a  strong  presumption  of  the  presence  of 
strychnine.  To  such  a  sublimate  as  is 
here  shown — and,  indeed,  to  sublimates 
that  are  much  less  characteristic  —  the 
colour  tests,  as  well  as  all  the  liquid  tests 
which  give  good  results  with  strychnine,  or 
its  solutions,  may  be  applied  with  confi- 

dence. The  parts  of  the  sublimate  which  are  least  characteristic 
should  be  chosen,  and  to  these  the  several  reagents  should  be 
applied  in  succession  under  the  microscope,  the  more  characteristic 
crystalline  appearances  remaining  intact. 
When  this  sublimation  is  so  conducted  as  to  determine  the  tem- 

perature, strychnine  is  found  to  remain  unchanged  up  to  about 

345°,  when  it  begins  to  yield  sublimates.  At  430°  it  melts,  and 
continues  to  yield  sublimates  till  it  is  exhausted,  and  reduced  to  a 
carbonaceous  film. 

The  sublimates,  examined  under  the  microscope,  assume  many 
forms.  They  may  consist  of  drops,  or  waving  patterns,  colourless, 
or  discoloured,  as  if  smoked ;  but  the  greater  number  are  more  or 
less  crystalline. 

Fig.  116.  Fig.  117. 

Crusts  obtained  at  high  temperatures,  with  the  glass  disk  suit- 
ably heated,  consist  of  characteristic  isolated  crystals,  such  as  are 

obtained  from  liquid  solutions  (fig.  116),  or  they  may  contain  such 
crystalline  forms  as  are  depicted  at  a  and  h,  fig.  117. 

An  amorphous  centre,  with  penniform  or  lattice-shaped  border,  is 
not  uncommon,  and  it  may  be  stated  generally  that  while  the 

sublimates  of  morphine  (fig.  92,  p.  464)  are  made  up  of  curved 

lines,  those  of  strychnine  consist  (as  in  fig.  118)  of  lines  either 

straight  or  slightly  curved,  with  parallel  feathery  lines  at  right 
angles. 

In  the  coarser  crusts,  the  dark  spots,  or  feathered  crystals  men- 

tioned as  occurring  in  the  sublimates  of  morphine  (p.  464),  are  often 



SUBLBFATRS. 

511 

rig.  no. 

to  be  seen  lying  on  the  slide,  or  projecti
ng  from  it.    They  present 

such  forms  as  are  shown  in  fig.  119.  Fig.  118. 

The  sublimates  of  strychnine,  then,  as- 

sume so  many  forms*  that  they  are  not 

in  themselves  conclusive  of  its  presence; 

but  it  fortunately  happens  that  there  is 

no  form  that  does  not  give  with  certain 

liquid  reacrents  results  which  prove  the 

existence  of  strychnine  beyond  the  reach 
of  doubt. 

In  the  first  place,  as  already  stated, 

the  colour  tests   act  on  the  subhmate 

with  extreme  delicacy  ;  so  that  to  a  small  spot  consisting  ot  the 

 i_tii  of  a  grain  all  these  tests  may  be  applied  with  ease  and 

certainty,  minimum  drops  of  sulphuric  acid 

being  used,  and  the  smallest  visible  speck  of 
the  colour-producing  substance. 

A  second  reaction  of  like  delicacy  is  ob- 

tained by  touching  some  portion  of  the  sub- 

limate which  happens  to  present  the  least  cha- 
racteristic appearance  with  a  minimum  drop 

of  an  aqueous  solution  of  carbazotic  (picric) 

acid  (^lo)-  Immediately,  or  in  a  few  seconds 
or  minutes,  small  round  greenish  brown  spots 

show  themselves,  which  spread  and  often 

coalesce,  and  become  the  centres  of  the  delicate  arborescent  cr
ys- 

talline groups,  shown  in  difi"erent  degrees  of  delicacy  in  fags.  12U, 121,  and  122.  „       .     •,,  ̂   c 
It  will  be  observed  that  the  elementary  form  m  all  these  fagurea 

is  a  hook  or  claw,  or  large  section  of  ^^o  Fig.  121. a  small  circle.  This  is  a  rare  form, 

and  an  eminently  characteristic  reac- 
tion ;  and  it  is  one  which  I  propose 

with  confidence  as  a  test  for  strych- 
nine, both  delicate  and  safe,  and  pro- 

hahlij  peculiar  to  this  alkaloid ;  but  if 
not,  certain  to  be  shared  with  very 
few  other  substances. 

A  third  reaction,  which  is  both  delicate  and  of  uniform  occur- 

rence, is  that  with  the  bichromate  of  potassium.  An  aqueous  solu- 
tion of  this  substance  -fso  (which,  when  dry,  displays  the  delicate 

arborescent  form  depicted  in  fig.  89,  p.  459),  often  instantaneously, 
always  speedily,  develops  isolated  yellow  plates,  generally  square 
or  oblong,  or  groups  such  as  are  shown  in  fig.  123. 

This  reaction,  too,  is  either  peculiar  to  strychnine,  or  likely  to  be 
shared  with  very  few  other  substances.t 

*  See  these  forms  described  and  illustrated  in  a  paper,  at  a  meeting  of  the 
Royal  Microscopical  Society,  Oct.  1867,  and  published  in  its  journal  (G.). 
f  See  for  many  minute  details  on  this  subject  five  successive  Papers  in  the 

'  Pharmaceutical  Jounanl,'  from  June  to  October,  1867  (G.). 
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These  statements,  though  made  with  caution  and  reserve,  are 
founded  on  exijeriments  (in  some  iustances  often  repeated)  on  a 
large  number  of  alkaloids  and  analogous  active  principles.    Bat  it 

rig.  122.  Fig,  123. 

should  be  borne  in  mind  that  the  sublimates  of  the  alkaloids  must 

needs  resemble  those  of  the  inorganic  poisons  as  well  as  crystals 
deposited  from  solutions,  in  being  subject  to  great  variety  of  form, 
as  well  as  to  success  and  failure ;  that  the  evidence  of  the  presence 
of  poisons  is  always  cumulative  ;  and  that  objections  may  be  made 
to  almost  every  reaction  if  taken  by  itself. 

In  the  case  of  this  test  of  sublimation,  the  evidence  would  be  of 
this  kind.  A  speck  of  white  powder  or  crystal  believed  to  be 
strychnine,  or  a  minute  deposit  from  a  solution  in  chloroform  or 
benzene,  or  from  a  solution  of  a  salt  of  strychnine  neutralized  by 
the  vapours  of  ammonia,  is  so  sublimed  as  to  ascertain  the  tempe- 

rature. The  thermometer  rises  gradually  beyond  200°,  212°,  240°, 
and  280°,  at  which  corrosive  sublimate,  cantharidin,  calomel,  and 
arseuious  acid  respectively  sublime ;  and  beyond  the  melting  point 

of  the  other  poisonous  alkaloids,  till  at  or  about  345°  it  yields  a 
sublimate  or  sublimates,  melts  at  430°,  and  still  yields  sublimates, 
till  at  length  it  is  exhausted  and  reduced  to  a  charcoal  spot.  Now 
all  the  alkaloids,  and  analogous  active  principles,  liquefy  and 
sublime,  and  leave  a  deposit  of  carbon ;  but  no  other  among  the 
poisonous  alkaloids  answers  in  any  degree  to  the  description  now 
given  except  morphine.  But  this  substance  under  experiment 
yields  the  white  spotted  sublimate  described  and  depicted  in 
fig.  115,  and  in  this,  again,  corresponds  with  either  strychnine  or 

morphine ;  and,  when  examined  by  the  microscope,  shows  the  crys- 
talline forms  that  belong  rather  to  the  former  than  to  the  latter. 

If  now  we  submit  the  sublimate  to  the  colour  tests  for  strychnine, 

it  displays  the  typical  succession  of  colours ;  and  if  the  slightest 
doubt  or  misgiving  could  remain,  there  would  still  be  in  reserve 

the  remarkable,  and  probably  quite  characteristic,  reactions  with 
carbazotic  acid  and  bichromate  of  potassium. 
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Fis?.  124. 

2.  In  Solution. 

The  process  for  extracting  strychnine  from  organic  mix
tures  pre- 

sents the  poison,  not  as  an  aqueous  solution,  but  dissolved  m 
 ether, 

benzene,  or  chloroform.  The  strychnine  so  held  in  v
olution  is 

allowed  to  deposit  itself  on  a  glass  disk  or  shde,  examined  by 
 the 

microscope,  and  then  submitted  to  the  action  of  the  variou
s  tests. 

If  one  or  more  of  these  deposits  be  treated  with  dilute  acetic  ac
id, 

a  soluble  acetate  of  strychnine  is  formed,  to  which  the  liquid  test
s 

may  be  applied.  Assuming  this  procedure  to  be  adopted,  the  t
orra 

of  the  deposits  from  the  solutions  of  strychuine  m  ether,  benzene, 

and  chloroform  will  be  first  described,  and  then  the  effect  of  certain 
chemical  tests  ou  the  solution.  -r  mi,- 

Strychnine  in  Ether,  Benzene,  and  Chloroform— a.  In  ether,  i  his 

crystalline  deposit  usually  assumes  dendritic  forms ;  but  it  may 
contain  octahedra  and  four-sided  prisms,  b.  In  benzene.  Ihe 

solution  of  strychnine  in  benzene  sometimes  leaves  on  evaporation 

crystals  of  great  brilliancy,  distinctness,  and  permanence.  The 

short  six-sided  prism  is  the  prevailing  form ;  but  triangular  and 
other  plates  of  various  thickness,  and 
dodecahedra,  rhomboidal  and  penta- 

gonal, are  occasionally  met  with,  as 

in  fig.  114,  p.  507.  Generally,  how- 
ever, the  deposit,  though  crystalline, 

does  not  present  distinct  crystals,  even 
when  the  strychnine  and  benzene  are 
apparently  pure.  c.  In  chloroform. 
The  alkaloid  is  deposited  from  this 
solution  as  rosettes,  veined  leaves, 
stellate  dotted  needles,  circles  with 
broken  radii,  and  branched  and  reti- 

culated forms  of  great  delicacy  and 
beauty.     Solutions  of  strychnine  in 
alcohol  deposit  forms  similar  to  those  yielded  by  the  ethereal 
solution.    (Fig.  124.) 

Other  Chemical  Tests. — Several  chemical  reagents  have  been 
recommended  as  tests  for  strychnine ;  of  which  some,  as  the  solu- 

tion of  iodine  and  iodide  of  potassium,  and  tannic 
acid,  are  tests  for  the  alkaloids  as  a  class,  others 
sufficiently  characteristic  to  deserve  special  notice. 

1.  The  acetate  of  strychnine  itself,  to  a  weak 
solution  of  which  the  tests  are  supposed  to  be 
applied,  crystallizes  in  tufts  of  needles  (fig.  125). 

2.  Carbazoiia  (incric)  acid,  a  solution  of  which  of 
the  strength  of  ̂ -^^  has  been  already  described  as 
a  delicate  and  characteristic  test  of  the  strychnine 
sublimate,  is  equally  applicable  to  the  solution  of 
its  salts.  A  drop  of  this  reagent  added  to  a  drop  of  the  solution 
first  occasions  an  abundant  gelatinous  deposit,  which  gradually 
gives  place  to  curved  crystals  waving  in  the  liquid,  like  tufts  of 

L  L 

Fif?.  125. 
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Fig.  127. 

grass,  and  presenting  when  dried  the  curved  and  often  delicately 
feathered  forms  of  fig.  126. 

3.  A  solution  of  corrosive  suhlimats  causes  an  abundant  white 
precipitate,  which  assumes  the  highly 
characteristic  crystalline  form  depicted  in 
fig.  127. 

Of  other  reagents  it  may  be  observed 
that  there  is  no  alkaloid  which  yields  so 
many  well-marked  reactions  with  the  many 
tests  that  have  at  different  times  been  re- 

commended.* 
All  the  general  reagents  for  alkaloids 

(p.  353)  yield  with  solutions  of  the  salts 
of  strychnine  distinct  precipitates,  most 
of  which  assume,  either  instantaneously  or 

speedily,  crystalline  forms  ;  sometimes  as  the  first  effect  of  the 
contact  of  the  two  liquids  ;  but  sometimes  they  are  developed  out 
of  flocculent  or  gelatinous  masses. 

All  these  reactions  of  strychnine,  as  of  the 
other  alkaloids,  may  be  studied  with  advantage 
in  single  drops  of  their  solutions  placed  on  glass 
slides  or  disks,  and  touched  with  smaller  drops 
of  the  reagent — a  simple  and  delicate  method 
which  ought  to  supersede  the  coarser  procedure 
of  the  test-tube,  and  which  has  the  obvious  ad- 

vantage over  it  of  presenting  every  change  of 
form  and  colour  in  a  state  suitable  for  micro- 

scopic examination. 
In  applying  the  foregoing  tests,  it  should  be  borne  in  mind  that 

the  crystalline  forms  described  or  depicted  are  not  unifoi-m  in  their 
occurrence  ;  and  that  differences  in  temperature,  in  the  strength  of 
the  solution  of  strychnine,  and  in  the  strength  and  purity  of  the 
reagents,  as  well  as  in  the  quantity  of  the  reagent  left  unexpended, 
modify  the  forms  of  the  crystals. t 

The  Fhysiological  Test. — This  name  has  been  given  to  a  test 
first  iDroposed  by  the  late  Dr.  Marshall  Hall,  who  directed  that 
irogs  recently  taken  from  a  pond  should  be  chosen  ;  that  the  skin 
should  be  dried  with  blotting-paper;  and  that  the  liquid  to  be 
tested,  being  a  strong  solution  of  a  salt  of  strychnine,  should  be 
dropped  on  the  back.  In  a  short  time  the  frog  thus  treated  became 
affected  with  tetanic  or  epileptoid  spasms,  or  convulsions.  He 
found  that  this  test  could  detect  as  small  a  quantity  as  5-^o^h  grain 
of  the  poison  ;  and  he  thought  that  if  inserted  under  the  skin,  or 
injected  into  the  stomach,  a  still  less  quantity  might  be  detected. 
The  delicacy  and  certainty  of  this  test  have  been  fully  confirmed 

*  Kefev  to  Papers  by  Dr.  Letheby,  in  'Lancet,'  Juno  28,  and  July  12,  1856  ; 
and  to  Woimley's  '  Micro-Chemistry  of  Poisons.' 

f  It  may  be  wortliy  of  note,  as  bearing  on  this  subject,  that  the  depth  of  a 
drop  of  liqxiid  may  deteimine  the  form  of  the  crystals  deposited  by  it. 
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by  Dr.  John  Traill  *  Dr.  George  Harley,  Dr.  "W9rmley,  and  others. Dr  Wormleyt  gives  an  account  of  some  experiments  on  a  small 

species  of  frog  (Rana  halecina),  from  which  it  appears  that 
when  a  solution  of  strychnine  was  introduced  into  the  stomach, 

quantities  of  strychnine  much  less  than  7io\joth  grain  produced 
characteristic  effects. 

After  the  application  of  a  solution  to  the  skin  of  the  back,  or 

better,  subcutaneous  injection,  in  a  period  of  time  varying  from 

one  or  two  minutes  to  a  quarter  of  an  hour  or  more,  the  character- 
istic tetanic  convulsions  show  themselves,  and  recur  every  time  the 

table  is  shaken,  or  the  frog  touched.  In  many  cases  the  frog  utters 

a  shriek  or  cry  like  that'  of  pain.  When  the  dose  is  large,  the 
symptoms  show  themselves  almost  immediately,  and  death  takes 

place  in  a  few  minutes.  "When  the  dose  is  smaller,  the  symptoms come  on  after  an  interval  of  a  quarter  of  an  hour,  or  half  an  hour, 

and  the  animal  may  recover.  The  characteristic  symptom  is 
generally  ushered  in  by  a  state  of  evident  distress,  with  panting 
respiration  and  protruding  eye. 

3.  In  Organic  Substances. 

Strychnine  may  be  extracted  from  organic  substances  by  the 
Stas-Otto  process  described  above  (p.  353).  In  the  case  of  strych- 

nine, chloroform  (Rodgers  and  Girdwood)  or  benzene  (Bloxam)  may 
be  advantageously  substituted  for  ether  as  the  solvent.  Both  are 
better  solvents  of  strychnine  than  ether,  and  benzene,  though  a 
less  perfect  solvent  than  chloroform,  has  the  two-fold  advantage  of 
being  lighter  than  water,  and  leaving  a  crystalline  deposit  of  a 
more  marked  character.  Graham  and  Hoffmann  have  shown  that 
strychnine  may  be  separated  from  beer  containing  it  by  means  of 
animal  charcoal.  The  beer  is  mixed  with  charcoal  and  allowed  to 

stand,  with  frequent  shaking,  for  twelve  or  more  hours.  The  char- 
coal is  then  washed  with  water,  boiled  with  alcohol,  the  alcohol 

evaporated,  the  residue  made  alkaline  with  caustic  soda  and 
shaken  up  with  ether.  Strychnine  is  left  in  a  condition  fit  for  the 
application  of  tests. 

Strychnine  may  be  detected  in  the  contents  of  the  alimentary 
canal,  in  the  muscles  and  viscera,  and  in  the  blood  and  urine.  Gay 

('  Centralblatt  f.  d.  med.  Wissensch.,"  1867,  p.  49)  has  been  able 
to  detect  it  in  the  pons  Varolii,  medulla  oblongata,  and  spinal  cord.  • 
Messrs.  Rodgers  and  Girdwood  also  state  that  they  detected  it  in 
the  bones.  There  is  no  doubt  that  strychnine,  like  arsenic,  anti- 

mony, and  mercury,  undergoes  no  change  in  the  alimentary  canal, 
in  the  vessels  of  the  body,  or  in  the  secreting  organs ;  but  that  it 
can  be  detected  in  them  by  chemical  research  skilfully  conducted. 
Nor  does  strychnine  suffer  decomposition  in  bodies  which  have 
undergone  putrefaction  ;  for  Rieckher  obtained  evidence  of  its  pre- 

sence in  tissues  mixed  with  small  quantities  of  the  poison  after 

*  'Lancet,'  July  12, 1856.  f  '  Chemical  News,'  April  28,  1860. 

L  L  2'
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eleven  years'  decomposition  in  open  vessels.  {See  Falck,  '  Die 
Wirknngen  des  Stryclinins,'  '  Sammlung  Klin.  Yortrilge,'  No.  69, 
p.  562.) 

Experiments  on  Animals. 

A  large  dose  of  a  salt  of  strychnine  in  solution  may  begin  to  act 
almost  immediately,  and  kill  in  a  minute  and  a  half.  A  smaller 
dose  may  produce  no  effect  for  several  minutes,  nor  prove  fatal  for 
twenty  minutes  or  half  an  hour;  or  severe  symptoms  may  be  de- 

veloped, aud  yet  the  animal  recover.  The  symptoms  are  well 
shown  in  the  following  instance : — To  a  full-grown  healthy  rabbit, 
recently  fed,  a  quarter  of  a  grain  of  sulphate  of  strychnine  dissolved 
in  a  few  drops  of  distilled  water  was  given.  After  the  lapse  of 
lifteen  minutes  the  animal  appeared  easily  startled,  and  was  tre- 
mialous,  and  unsteady  on  its  legs.  Soon  afterwards  it  trembled 
violently,  or  started  when  touched ;  and  slight  twitchings  occurred 
in  the  limbs  on  its  attempting  to  move,  or  when  a  noise  was  made. 
After  the  lapse  of  eighteen  minutes,  when  gently  lifted  by  the  ears 
from  the  table  to  the  floor,  it  was  violently  convulsed.  The  hind 
and  fore  legs  were  rigidly  stretched  out ;  the  eyes  protruded ;  the 
breathing  was  difficult ;  the  pulsations  of  the  heart  could  not  be 
counted ;  the  head  and  tail  were  drawn  backwards,  as  if  by  a  tight- 

ened bowsti-ing,  with  occasional  slight  intervals  of  relaxation  ;  and 
in  this  state  it  died,  two  minutes  after  the  commencement  of  the 

convulsions,  and  twenty  minutes  after  taking  the  poison.  Imme- 
diately after  death  the  whole  body  was  flaccid;  but  it  speedily 

stiffened,  and  the  fore  limbs  altered  their  position,  aud  were  rigidly 

stretched  out.  In  eight  minutes,  while  the  body  was  still  warm, 

the  muscles  were  rigid  over  the  greater  part  of  the  trunk.  _  On 

inspecting  the  body,  the  lungs  were  found  collapsed,  and  of  a  bright 
red  colour ;  the  heart  contained  blood,  chiefly  coagulated,  on  both 

sides ;  the  blood  in  all  other  parts  of  the  body  was  liquid,  and  dark 
coloured.*  .     .  . 

Nearly  all  animals  are  affected  by  strychnine  in  a  similar  manner. 

Some  birds,  and  particularly  hens,  are  less  susceptible  to  its  action  ; 

and  a  species  of  sloth  (Choloepus  Hoflmannii)  seems  to  be  Httle 

aff"ected  by  it  (Peters,  in  Eeichert  and  Da  Bois-Eeymond's  '  Arcluv,' 
1868,  p.  755).  It  is  said  that  some  monkeys  enjoy  immunity  from 

the  poisonous  effects  of  strychnine. 

Frogs,  as  has  been  stated,  are  very  sensitive ;  and  hence  are  com- 
monly used  as  delicate  physiological  reagents. 

Strvchnine  specially  aff"ects  the  spinal  cord,  the  reflex  excitabihty 
of  which  it  enormouslv  increases.  Hence  the  tetanic  spasms  brought 

on  by  the  slightest  sensory  impression.  It  also  seems  to  st
imulate 

the  vaso-motor  centre,  causing  contraction  of  the  vessels  a
nd  in- 

creased blood  pressure.  Death  is  the  result  either  of  asphyxia  from 

*  For  au  account  of  these  experiments  on  animals,  and  a  collection  o
f  sevei-al 

cases  in  the  human  subject,  with  an  examination  of  tlie  case  of  P
almer,  see 

DTTaylor's  Essay,  reprinted  from  the  •  Guy's  Hospital  
Eeports.' 
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the  fixatiou  of  the  muscles  of  the  chest,  or  of 
 the  exhaustion  of  the 

nerve  centres  from  excessive  activity.  .tvvpli- 

Orum  Brown  and  Eraser  have  shown  that  the  
action  of  skycli 

nine  is  entirely  altered  when  converted  into  ethyl
  and  methyl  sub- 

stitution-compounds.  These,  like  curara,  cause  g
eneral  musculai 

paralysis  by  acting  on  the  motor  nerve-endings.
 

SYMPTOMS,  POST  MORTEM  APPEARANCES,  AND
 

TREATMENT. 

Symptoms.— In  a  few  minutes  to  an  hour  or  more  aft
er  swal- 

lowino-  a  substance  which,  if  in  solution,  would  have  a  hot  ana 

intensely  bitter  taste,  the  symptoms  of  poisoning  set  in  with  a 

feelintr  of  suffocation  and  complaint  of  want  of  air.  These  feelings 

are  soon  followed  by  twitchings  of  the  muscles,  with  cramps  and 

ierkino-  movements  of  the  head  and  limbs,  which  shortly  become 

hei<^htened  into  tetanic  convulsions.  The  arms  are  flexed  and 

tit'htly  drawn  across  the  chest,  the  legs  forcibly  extended  and  widely 

separated,  and  the  feet  often  turned  either  inwards  or  outwards, 

the  head  bent  back,  and  the  whole  body  arched  so  as  to  rest  on  the 

head  and  heels  {opisthotonos).  The  muscles  of  the  abdomen  are 

rigidly  contracted,  respiration  is  suspended,  the  pulse  is  very  rapid, 

the  face  is  livid  and  congested,  the  pupil  (in  the  fit)  is  usually 

dilated,  the  eyes  prominent  and  staring,  and  the  features  drawn 

into  a  grin  (the  visits  sardonicus).  The  patient  complains  of  a 

choking  sensation,  and  of  thirst  and  dryness  of  the  throat ;  but  the 
effort  to  drink  often  occasions  rigid  spasms  of  the  muscles  of  the 

jaw.  Sometimes  there  is  foaming  at  the  mouth,  and  the  froth 

may  be  tinged  with  blood.  After  the  spasms  have  lasted  one  or 

two  minutes  there  is  a  short  remission,  and  the  patient  lies  ex- 
hausted and  bathed  in  sweat,  and  able  to  converse  and  swallow  ; 

for  the  jaw  is  not  always  fixed,  even  in  the  fit.  The  fits  sometimes 

return  without  apparent  cause,  but  they  may  be  brought  on  by  the 

slightest  touch,  or  the  least  effort.  The  mind  is  generally  unaffected 
till  towards  the  fatal  termination,  and  may  even  continue  clear  to 
the  last.  The  patient  is  generally  quite  conscious  of  his  danger, 
and  aware  of  the  approach  of  the  fits,  which  he  announces  by 

screams  or  shrieks,  or  by  calling  out  that  "they  are  coming;"  and he  often  asks  to  be  held,  moved,  or  turned  over.  Towards  the  fatal 
termination,  the  tits  become  more  frequent  and  severe,  and  the 
patient  dies  exhausted,  or  suffocated,  in  most  cases  within  two 
hours  of  the  commencement  of  the  symptoms.  If  a  patient  sur- 

vive that  period,  there  would  be  fair  hope,  but  no  certainty,  of 
recovery. 

The  post-mortem  appearances  are  neither  characteristic  nor 
uniform.  As  a  general  rule,  the  body  is  relaxed  at  the  time  of 
death,  but  stiffens  soon  afterwards,  and  remains  rigid  for  a  long 
time.  In  some  cases  it  retains  the  posture  of  the  last  fatal  spasm. 
The  hands  are  usually  clenched,  and  the  feet  arched,  or  turned 
inwards.    There  is  usually  some  lividity  about  the  face,  trunk, 
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and  limbs.  The  expression  of  the  countenance  is  sometimes  quite natural,  ihe  mternal  appearances  consist  in  congestion  of  the brain  and  apmal  cord,  of  the  lungs  and  air-passages,  and  sometimes ot  the  mucous  membrane  of  the  stomach.  In  some  cases  the  heart 
IS  contracted,  ana  all  its  cavities  empty;  in  others  the  right  side  is full  of  blood  The  blood  throughout  the  body  is  black  and  fluid, i  he  urinary  biadder  is  empty. 
Treatment.— The  stomach  should  be  immediately  evacuated  by emetics,  or  (under  chloroform)  by  the  stomach-pump,  and  at  the 

same  time  a  solution  of  tannin,  or  of  iodine  in  iodide  of  potassium, 
may  be  introduced  with  a  view  to  precipitate  the  poison.  Various 
methods  have  been  recommended  for  the  treatment  of  the  fully 
developed  symptoms.  Of  these  the  most  satisfactory  are  chloroform 
inhalation,  or  the  administration  of  chloral  hydrate  (30-60  grains) 
either  by  the  mouth,  rectum,  or,  better,  by  subcutaneous  injection 
(10  grains  repeated  as  required).  The  experiments  of  the  Edin. 
Committee,  as  well  as  cases  of  poisoning  in  man  successfully 
combated,  show  that  chloral,  if  given  in  time,  antagonises  the  action 
of  strychnine. 

Calabar  bean  has  been  recommended  as  directly  antagonistic  to 
strychnine,  but  the  researches  of  the  Edin.  Committee  show  that 
though  it  modifies  the  convulsive  effect  of  strychnine,  it  does  not 
succeed  in  saving  life. 

Ourara,  also  recommended  by  some,  is  not  a  physiological  anta- 
gonist to  strychnine.  It  can  only  succeed  in  preventing  the  tetanic 

spasms  by  directly  paralysing  the  motor  nerves.  There  must,  there- 
fore, be  a  danger  of  double  poisoning.  Combined  with  artificial 

respiration,  however,  it  might  prove  successful.  Artificial  respi- 
ration alone  has  been  found  efficacious  by  Leube  and  Eosenthal. 

Infusions  or  enemata  of  tobacco  have  also  been  credited  with  success 

both  as  antagonising  the  tetanic  influence  of  strychnine  and  causing 
vomiting.  Various  other  agents  have  been  suggested,  but  most 
reliance  is  to  be  placed  on  chloral. 
Commencement  of  symptoms.— From  a  few  minutes  to  more 

than  an  hour.  In  one  case,  three  minutes ;  in  another,  two  hours 
and  a  half.* 

Fatal  period. — Shortest,  ten  minutes;  longest,  six  hours. 
Fatal  dose. — A  quarter  of  a  grain  of  strychnine  may  destroy 

life ;  but  patients  have  survived  doses  of  twenty  grains  or  more. 
Diagnosis.— The  symptoms  of  poisoning  by  strychnine  are 

closely  allied  to  those  of  the  disease  tnown  as  tetanus  or  lock- 
jaw. In  poisoning  by  strychnine,  as  in  tetanus,  there  are  violent 

paroxysms  of  rigid  convulsion,  with  intense  suffering ;  and  in  both 
the  mind  is  little  if  at  all  affected ;  and  when  it  does  suffer,  it  seems 
to  be  the  result  of  the  exquisite  torture  the  patient  has  undergone. 

The  difi'erences  between  the  disease  tetanus  and  poisoning  by 
strychnine  are  well  marked.  In  this  country,  and  in  temperate 
climates,  tetanus  is  rare,  except  as  the  consequence  of  a  wound  or 

»  Wormley,  '  Micro-Chemistry  of  Poisons,'  p.  538. 
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severe  meclianlcal  injury.  In  tetanus  tlie_ symptom
s  are  at  fiist 

obscure,  and  develop  themselves  gradually;  in  poisoning  ̂ ^^W; 

nine  they  are  strongly  marked  at  the  onset,  and  
'attain  the  ful 

development  in  a  few  minutes.  Tetanus  begins  with  ̂ ifficulty  ot 

swallowing,  and  stiffness  of  the  jaws  and  neck,  the  trunk  l
egs,  and 

arms  being  attacked  in  succession.  In  poisoning  by  stryc
hnine, 

all,  or  nearly  all,  the  voluntary  muscles  are  attacked  at  th
e  same 

time  •  and  the  muscles  of  the  jaw  are  not  only  not  atiected  hrst, 

but  sometimes  wholly  escape,  or  are  violently  contracted  only  duri
ng 

efforts  to  swallow.  In  tetanus,  opisthotonos  does  not  occur  till 

after  some  hours  or  days ;  in  poisoning  by  strychnine,  it  is  among 

the  early  symptoms.  In  tetanus,  the  symptoms  undergo 
 abate- 

ment, but  there  is  no  perfect  intermission  :  in  poisoning  by  strych- 
nine, there  are  intervals  of  complete  intermission.  In  tetanus,  the 

patient  dies  after  the  lapse  of  several  hours  or  days,  or  recovers 

slowly  after  several  days  or  weeks:  in  poisoning  by  strychnine, 

death  happens  in  from  less  than  a  quarter  of  au  hour  to  less  than 

three  hours  after  the  first  appearance  of  the  symptoms  (death  after 

such  a  period  as  six  hours  being  very  rare),  or  the  patient  recovers 
in  a  few  hours.  Tetanus  brought  on  by  direct  injury  to  the  nervous 

centres  sometimes  destroys  life  in  a  few  hours.  ■  ̂ 
The  tetanic  symptoms  caused  by  strychnine  are  distinguished 

from  those  which  occur  in  the  course  of  poisoning  by  other  sub- 
stances, irritant  or  narcotic,  inasmuch  as  in  the  former  case  they 

constitute  the  only  symptom,  while  in  the  latter  they  occur  after 

other  symptoms  of  poisoning  have  shown  themselves ;  or  they  are 

mixed  up  with  them.  To  this  rule,  however,  it  is  possible  that  the 
salts  of  morphine  may  form  an  exception.    (See  p.  472.)  _ 

The  tetanic  convulsions  of  hysterical  and  epileptic  seizures  are 

similarly  distinguished  from  those  of  strychnine-poisoning,  by 
forming  only  a  part  of  the  fit.  These  seizures,  moreover,  are  not 
in  themselves  fatal.  Death  from  hysteria  is  unknown,  and  it  very 
rarely  follows  immediately  or  speedily  on  an  epileptic  seizure. 
There  is  a  marked  difference,  also,  in  the  character  of  the  convul- 

sive movements.  ,  Strychnine  produces  a  rigid  tremor,  uniformly 
continuous  throughout  the  paroxysm  ;  whereas  in  epileptic,  epilep- 

tiform, or  hysteric  convulsions,  the  muscles  are  alternately  relaxed 
and  contracted.  The  tetanic  paroxysm  is  distinguished  by  tonic 
spasm,  the  epileptic  or  hysterical  fit  by  clonic  spasm. 

BRUCINE. 

This  alkaloid  derives  its  importance  from  being  associated  with 

strychnine  in  the  seed  and  bark  of  nux  vomica,  and  in  St.  Ignatius' 
bean.  It  has  the  same  poisonous  properties  as  strychnine,  but  in 
a  less  degree,  variously  estimated  at  a  sixth  or  a  twelfth. 

Properties. — Bruciue  is  usually  found  as  a  white  powder;  but 
it  is  readily  crystallized  in  needles,  or  four-sided  prisms.  When 
thrown  down  by  ammonia  from  a  solution  of  the  acetate,  it  presents 

itself  in  long  c-.ossed  needles,  or  in  tufts  as  in  fig.  128.  Both  ftrms 
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are  obtained  from  the  same  solution  by  tbe  same  reagent  at  the tame  time ;  the  needles  from  a  drop  spread  over  the  disk,  the  tuft Irom  a  deep  undisturbed  drop. 
Brucine  belongs  to  the  group  of  poisons  which  is  not  changed  iu colour  by  cold  sulphuric  acid ;  and,  like 

i'lg.  128.  strychnine,  it  undergoes  no  change  when the  acid  solution  is  warmed,  but,  when 
heated,  it  assumes  a  deeper  tint  of  yellow 
than  strychnine.  It  is  at  once  distin- 

guished from  strychnine  by  the  intense 
red  colour  which  it  strikes  with  nitric 
acid — a  colour  toned  down  to  a  faint 
rose  tint  when  the  brucine  or  the  nitric 
acid  is  present  in  very  small  quantity. 

Brucine,  when  heated  on  white  porce- 
lain, melts  easily  into  a  pale  liquid, 

darkens,  yields  a  dense  vapour,  and 
swells  into  a  moderately  abundant  car- 

bon. It  gives  an  odour  as  of  burnt 

horn.  It  melts  at  240°  Fahr.,  and  sublimates  at  400°.  The  subli- 
mates are  rarely  crystalline,  and  are  not  characteristic.  A  solution 

of  cai-bazotic  acid  (2^)  developes  in  the  sublimates  root-like  forms. 
It  is  more  soluble  in  water  than  strychnine,  slightly  soluble  iu 
ether,  very  soluble  in  alcohol,  chloroform,  and  benzene.  Its  aqueous 
solution  has  an  intensely  bitter  taste.  With  acids  it  forms  salts. 

Tests. — a.  Nitric  acid,  as  just  stated,  imparts  to  brucine  and  its 
salts  a  rich  red  colour.    This  red 

rig.  129.  solution,  if  warmed  and  allowed  to 
cool,  is  changed  to  purple  by  proto- 
chloride  of  tin,  and  bleached  by 
an  excess  of  the  solution,  b.  Sul- 

phuric acid,  followed  by  bichromate 
of  potassium,  developes  a  red  or 
reddish-brown  colour,  passing  to 

green  and  yellow. 
In  the  quickness  and  beauty  of  its 

reactions  with  liquid  tests,  brucine 
is  second  only  to  strychnine.  Fig. 

1 29  shows  a  group  of  crystals  under  a  low  power  of  the  microscope 

from  an  acid  solution  oi"  brucine  with  a  solution  of  corrosive  subli- 
mate (t^o)-  Results  of  rare  beauty  are  obtained  with  red  prussiate 

of  potash  (2^). 
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All  these  poisons  produce  a  remarkable  wea
kness,  or  pa-ralysis  of 

the  muscular  system;  some,  as  Calabar  bean,  actin
g  cent^rally  oa 

the  cord,  others,  of  which  curara  is  the  type,  speci
ally  on  the  motoi 

nerve-endings. 

I.  CONItrM. 

[Conium  viaculatum;  Eemlock;  Common  or  Spotted
  Hemloch.) 

This  plant  grows  in  hedgerows  all  over  England.  It  bel
ongs  to 

the  natural  order  UmbelliFeraB,  or  parsley  tribe,  to  which  also 
 belong 

the  ̂ thusa  cynapium,  or  fool's  parsley,  the  Cicuta  virosa,
  or  water 

hemlock,  the  CEnanthe  crocata,  or  water  dropwort,  and  the  Ui
uantiie 

phellandrium,  or  fine-leaved  water  dropwort-all  (with  the  excep
tion 

probably  of  the  first-named)  poisonous  plants. 

Hemlock  is  readily  recognised  by  its  tall  glossy  green  stems, 

dotted  with  brownish-purple  spots.  Its  root  is  tapering,  like  that 

of  the  parsnip,  and  its  leaves  have  been  often  mistaken  for  those 

of  parsley.  The  seeds  of  the  Conium 
maculatum  are  of  the  size  and  shape 

shown  in  fig.  130,  and  weigh  about 

twenty  to  a  grain;  these  are  distin- 
guished from  other  seeds  of  the  Um- 

belliferse  by  the  presence  of  five 
prominent  wavy  ridges  (fig.  131),  and 
the  absence  of  tbe  linear  receptacles 
for  volatile  oil  termed  vittai.  Every  ■..•>• 

part  of  the  plant  has  a  strong  unpleasant  mousy  odour,  which  is 

strongly  developed  when  the  plant  is  rubbed  with  liquor  potassEB. 
The  Feaves  and  fruit  are  in  the  British  Pharmacopoeia.  The 

powdered  leaf  supplies  a  poultice;  the  fresh  leaves  and  young 
branches  yield  the  extract,  and  the  fresh  leaves  the  succus  conii. 

The  investigations  of  Dr.  John  Harley*   have   shown  that, 
with  the  exception  of  the  "  Succus,"  these  preparations  are  either 

»  Soo  a  series  of  Papers  iu  the  'Pharmaceutical  Journal,'  from  January  to August  1867. 

Pia:.  130. Pi  a-.  131. 
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dose  of  two  drachms  DrodnopJ  S  I^^a™a<;opoeia.  The  sucens,  in  a 

ta,^.uscles.^te^ 

coiS7?n  St&:nali?;  ̂ ^^^^'-^An  as  a  poison. 
ext^acJeT  W  all  itl^AT^'t''  ^^^^ 
and  young  shoots   ̂   '  P'^""*'  especially  the  seeds,  leaves, 

yeiw!anrdar^ei  by  htr^^^^  ̂ '^^  S^"^ 
pared  to  stale  tobacco  or  Sp°=;.,f  P^^Qgent  odour,  com- 

alkaS^-        ̂        Pi-eopitates  with  the  general  reagents  for 
?°  '^^■.'■^  characteristic  reaction  for  coniine  Manv 

;rotcts'"0onr:frT;i '"'-"^P^"'  T^""*^-  orrompofe 
posSn  ''"^"'^e  IS  not  altogether  uniform  in  corn- 

Compared  with  nicotine,  coniine  is  distinguished  by  the  readinpq., 
with  which  It  forms  needle-shaped  crystals" with  by drochbi^a^^^^^ whereas  the  nicotine  salt  is  at  first  amorphous,  a^d  oSly  becom 
crystalline  after  long  standing.  

oecomes 
The  precipitates  which  coniine  forms  with  the  general  rea<Tents 

dltf  ?ir?-  '^^^  those  of  nicotine,  0  h"att dilute  solutions  reagents  which  precipitate  nicotine  cause  no  pre cipitate  in  solutions  of  coniine.    This  is  more  especially  true  of 
chloride  of  platinum  and  chloride  of  gold.  j  tme  oi The  precipitate  of  coniine  with  bichloride  of  mercury  is  amor- 

phous, that  of  nicotine  consisting  of  groups  of  truncated  plates 
Fig.  132. Tig.  133. 

radiating  from  a  centre,  or  winged  forms.  With  carbazotic  acid 
(1  in  250)  coniine  develops  the  crystalline  forms  (fig.  132),  differing 
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from  the  delicate  forms  arising  f
rom  a  similar  reaction  with  nicot

ine 

ftSive  andgiv^^^  play 
 of  colours  with  the  polariscope. 

^"conLe  -ay  be  separated  from  rTfter^  rendS 
Otto  process  (p.  353),  or  it  may  be 

 distilled  oyer  after  rendering 
the  matters  strongly  alkaline  with  caustic  soda  ^ave 

VxBeriments  on  animals.— Experime
nts  ou  animals  nave 

shfwn  ?ha?^coBi?ne  acts  on  all  classes  of  an
imals  as  a  most  ener- 

fetrpoison      The  symptoms  differ  in
  cold-  and  jarm-blooded 

Saf°    In  frogs  it  causes  universal  paralysi
s  and  death  without 

convulsions     In^warm-blooded  animals  the  ga
it  becomes  insecure, 

and  general  paralysis  ensues.    Death  is  p
receded  by  clonic  convul- 

sfons    In  one  of  Wormley's  experiments,  a  sing
le  drop  was  placed 

n  the  tongue  of  a  large  h'ealth^  cat.    In  a  fe
w  seconds  the  animal 

stood  still  and  showed  an  unsteady  gait  when_ dis
turbed.    In  two 

libutes  and  a  half  it  fell  on  its  side,  voided  urin
e,  had  strong  con- 

Wsions  and  universal  tremor,  and  died  m  thr
ee  miuutes  Like 

curara  it  paralyses  the  ends  of  the  motor  ner
ves,  and  afterwaids 

S  trunks.    It  also  seems  to  have  a  direct  actio
n  on  the  spinal 

cord  (Vertigo),  to  which  the  convulsions  and  para^
^sis  are  m  some 

measure  due.    It  is  said  not  to  have  any  '^i^ect  effe
ct  on  the  bram 

or  sensory  nerves,  but  observations  on  man  show 
 that,  applied 

locally,  it  dulls  sensibility.    The  pupils  in  poisoning
  by  coniine  are 

usually  said  to  be  dilated.    Burman  observed  this  only  dur
ing  the 

convulsions.    Death  is  due  mainly  to  asphyxia,  the  result
  of  para- 

lysis of  the  respiratory  muscles.  .  ̂1.    .1      X  f 

Symptoms  —Dryness  and  constriction  of  the  throat
,  followed 

speedily  by  great  muscular  prostration,  showing  itself  in 
 a  heaviness 

of  the  eyelids  and  confusion  of  vision,  owing  to  impaired  adjustm
ent 

of  the  ocular  muscles.  The  muscular  weakness  becomes  pronoun
ced 

first  in  the  lower  extremities,  causing  a  staggering  gait  and  ulti- 

mately complete  paralysis.  The  paralysis  extends  upwards,  and 

aifects  the  upper  extremities  and  the  respiratory  muscles,  -tlespi- 
ration  becomes  difficult,  and  there  is  great  praBCordial  anxiety.  Ihe 

pulse,  as  a  rule,  is  slow.  In  further  stages  convulsions  occur,  and 

death  takes  place  with  all  the  phenomena  of  asphyxia.  The  pupils 

are,  as  a  rule,  dilated.  Nausea  and  vomiting  occasionally  occur  m 

the  course  of  the  symptoms.  As  a  rule,  the  mind  remains  clear  up 

to  the  stage  of  asphyxia.  Socrates,  poisoned  by  the  K<^veLov  of  the 

Athenians,  which  was  in  all  probability  the  same  as  the  conium 

under  discussion,  died  in  convulsions,  but  was  able  to  converse  with 
his  friends  up  to  near  the  end. 

The  effect  of  conium  is  well  illustrated  by  the  case  of  Gow, 

reported  by  Dr.  Bennett  (' Edin.  Med.  and  Surg.  Jour.'  1845). 
After  eating  hemlock  leaves  in  mistake  for  "  greens,"  the  patient 
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tfJr.Ylr^'^T^  y"^^^  symptoms  of  umversal  paralysis,  which 
Lf  tL    I  1  •^^^^^^'"fe^  ̂ "^^  extended  upvvards,  gradua  y  St 

aiticuiation.  Convulsive  movements  occurred  late.  Sensation  and mte  ligence  continued  unaffected  till  death  was  at  hand  Dr  John Harley  gives  a  very  lucid  description  of  the  symptoms  produced  ij 
his  own  person  by  five  drachms'  and  a  half  of  tL  suL^  Three- 
the  nol    T         ̂ ^'^^  ^'^^^  tbat  he  had  lost the  power  of  quick  adjustment  in  the  muscles  of  the  eye  In 

and  a'lXr?'  ^T.J^''  ̂ ^^^P^^^  increased and  a  general  muscular  lethargy,  with  heavy  eyelid  and  dilated pupil,  supervened.  In  another  quarter  of  an  hour  there  was 
squeamishness  and  faintness  and  h\  was  cold,  pale,  and  totteri^Jg ihe  nausea  passed  off,  but  the  muscular  weakness  increased.  The 
mind  was  quite  intact,  and  the  pulse,  after  the  first  excitement, was  sixtyeight,  and  regular.  There  was  "a  direct  diminution  of 
power  in  all  the  voluntary  muscles,  almost  amounting  to  paralysis," and  the  greatest  exertion  was  at  one  time  required  to  elevate  the 
%     a-         ̂   ̂ ^"-"'^  symptoms  of  poisoning  had  passed ott.  bimilar  symptoms  occurred  in  two  young  women  who  took three  and  four  drachms  respectfully  of  the  succus  * 
Post-mortem  appearances.— Those  of  asphyxia,  with  redness ot  the  mucous  membrane  of  the  stomach,  and  congestion  of  the vessels  of  the  brain. 

Treatment.— The  stomach  should  be  emptied  by  emetics  or  the 
stomach-pump,  and  attention  should  then  be  directed  to  keep  up the  respiration  by  stimulants,  and  subsequently  by  artificial  re- spiration. 
Commencement  of  symptoms.— From  a  few  minutes  to  a quarter  of  an  hour  or  more. 

Fatal  period. — From  one  hour  to  four  hours,  or  more. 
_  Fatal  dose. — The  smallest  dose  of  hemlock  or  its  preparation 
IS  not  ascertained ;  but  Burman,  as  the  result  of  experiments  on himself  and  others,  concludes  that  one  ounce  of  the  succus  is 
equivalent  to  one  minim  of  coniine.  From  experiments  on  animals, 
it  appears  that  a  single  drop  of  the  alkaloid  will  kill  a  cat  in  three 
minutes,  and  five  drops  a  dog  in  one  minute.  The  only  case  of 
poisoning  by  coniine  on  record  is  that  of  Louise  Berger,  poisoned  by 
her  paramour.  Dr.  Jahn,  of  Dessau,  in  1861.  Death  occurred  in  a 
few  minutes  from  a  dose  of  from  10  to  15  drops. 

II.  TOBACCO. 

(Nicotiana  Tabacum.) 

The  Nicotiana  tabacum,  or  Virginian  tobacco,  belongs,  as  do  so 
many  of  our  chief  poisons — hyoscyamus,  belladonna,  stramonium 
— to  the  natural  order  Solanacea,  and  sub-order  Atrojiea  (fig.  134). 

"  See  also  the  interestiug  experiments  ou  the  effects  of  CoDiurn  by  Dr 
Bui-man  in  tlie  '  West  Elding  Lunatic  Asylum  Med.  Eeports,'  vol.  ii.  p.  1. 
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Tobacco  contains  two  active  principles-a  1^^"^^^  ̂ 1^,^*^^^^^ 

infusion  and  decoction,  and  m  the 

smoke,  blended  with  carbonate  and 

acetate  of  ammonium,  and  several 

erases.  The  dried  leaves  used  to  have  a 

place  in  the  British  Pharmacopceia, 

and  supplied  the  enema  tabac
i— 

twenty   grains    to    eight  ounces. 

Nicotine,  the  active  principle  of 

tobacco,  resembles  coniine  in  being 

a  liquid  and  volatile  alkaloid.  When 

quite  pure  it  is  a  colourless,  oily 

liquid,  but  assumes  an  amber  hue 

on  exposure  to  air,  and  deepens  in 

tint  by  keeping.    A  drop  placed  on 
a  white  surface  of  enamelled  glass 

has  a  green  colour,  while  coniine  is 

pink ;  and  if  the  liquids  are  dropped 
on  filtering   paper,  they  produce 

greasy  stains  of  the  same  colours. 
Nicotine  has  an  acrid  taste,  and  a 

penetrating  ethereal  odour.    It  is 

readily  soluble  in   alcohol,  ether, 

amylic  alcohol,  benzene,  and  chlo- 
roform, and  also  to  a  considerable 

extent  in  water,  thus  differing  from 

coniine.    The  aqueous  solution  has 
a  distinct  alkaline  reaction.    Like  coniine,  it  forms  salts  with  the 

acids,  but  yields  less  dense  fumes  with  the  two  volatile  acids.  The 

hydrochlorate  differs  from  the  same  salt  of  confine  in  not  crystal- 
lising at  once.  With  oxalic  acid  it  forms  a  crystalline  oxalate, 

distinguished  from  the  oxalate  of  ammonium  by  being  soluble  in 
alcohol.  Alkalies  set  free  nicotine  from  its  salts.  It  may  thus  be 

separated  by  distillation. 
Nicotine  is  precipitated  by  the  general  reagents  for  alkaloids 

(p.  353).  The  differences  between  the  reactions  of  nicotine  and 
coniine,  with  corrosive  sublimate,  bichloride  of  platiuum,  and 
carbazotic  acid,  have  been  mentioned  above.  _ 

The  most  characteristic  reaction  of  nicotine  is  that  which  an 
ethereal  solution  of  it  gives  with  an  ethereal  solution  of  iodine 

(Roussin's  test).  In  the  proportion  of  1  to  100  nicotine  gives  with 
iodine  solution  a  brownish  red  precipitate,  which  in  a  few  minutes 

crystallises  in  long  needles— 1  to  2  inches  long — of  a  ruby  red 
colour  by  transmitted,  and  dark  blue  by  reflected,  light.  When 
the  solution  is  more  dilute,  the  crystals  form  very  slowly — in  1  to 
500  after  four  hours  (Dragendorff). 

From  organic  mixtures  nicotine  is  to  be  separated  in  the  same 
way  as  coniine. 
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Experiments  on  animals—Nicotine  is  a  most  active  poison 
A  s  ngle  ch^p  IS  snfficient  to  kill  a  cat  or  rabbit  in  two  0/  three mmi  tes  In  frogs  it  causes  spasms  of  a  peculiar  character  the fore  legs  being  drawn  back  and  closely  applied  to  the  sides  while 
the  thighs  are  abducted  and  the  legs  bent  on  them,  so  that^  the eet  touch  the  pelvis  (Vau  Praag).  This  is  regarded  as  a  physio- logical test  _  of  the  alkaloid.  Convulsions  also  occur  in  Warm- 

blooded animals     Nicotine  is  said  to  act  both  centrally  Ind 

rhen'praly'iinV  ^'•^^  ̂̂ ^^-^ 

cot^:^li:i^i!'''^'-    ̂ ^^l^P^'l        *he  eye  it  produces The  methyl  derivatives  of  nicotine  act  like  curara  (Crum  Brown and    raser) . 

Symptoms.— Tobacco,  or  its  alkaloid  nicotine,  in  small  doses causes  local  sensations  in  the  mouth  and  fauces  of  warmth  or  burn- 
ing accompanied  hj  salivation.  This  is  followed  by  unpleasant nausea  and  vomiting,  and  an  excessive  feeling  of  depression  and muscular  weakness.  The  pulse  is  generally  quickened,  but  some- times retarded.  The  skin  becomes  pale  and  cold,  and  the  functions 

ot  the  brain  and  nervous  system  generally,  prostrated.  The  pulse intermits,  and  death  takes  place  preceded  by  clonic  convulsions 
Occasionally,  if  the  dose  is  very  large,  death  may  occur  under 
sudden  prostration  and  without  convulsions.  M.  Fougnies,  the 
victim  of  the  Count  Bocarma,  did  not  survive  more  lihan'  five minutes  after  nicotine  was  forcibly  administered  to  him  ;  and  in  a 
suicidal  case  of  poisoning  with  nicotine,  which  occurred  in  London , 
1858,  the  sufferer  was  observed  to  stare  wildiy,  fall  down,  and 
die  without  convulsions,  after  heaving  a  deep  sigh. 

Poisoning  may  result  from  the  smoking  of  tobacco,  as  well  as 
from  its  absorption  in  substance.  Marshall  Hall  relates  the  case 
of  a  young  man  who  smoked  two  pipes  for  his  first  debauch,  and 
was  seized,  in  consequence,  with  nausea,  vomiting,  and  syncope, 
then  with  stupor  and  stertorous  breathing,  general  spasms,  and 
insensible  pupil.  Next  day  the  tendency  to  faint  continued,  and 
in  the  evening  the  stupor,  stertor,  and  spasms  returned,  but  from 
that  time  he  recovered  steadily.  Other  authors  have  reported 
cases  of  death  from  excessive  smoking.  The  effects  of  tobacco 
smoke  have  been  generally  attributed  to  the  nicotine  which  it  con- 

tains ;  but  Vohl  and  Euleuburg  attribute  them  rather  to  the  final 
products  of  combustion — viz.,  pyridin  and  picolin  bases.  But 
Heubel  has  more  recently  supported  the  generally  received  notion 
that  undecomposed  nicotine  is  really  contained  in  the  smoke. 
Fatal  results  also  sometimes  follow  the  introduction  of  the  infusion 
or  smoke  into  the  bowels ;  and  severe  effects  have  also  followed 
the  abuse  of  snuff,  external  application  of  tobacco,  and  sleeping 
surrounded  by  bales  of  the  weed  ;  or  by  smugglers  carrying  tobacco 
next  the  skin  for  purposes  of  concealment. 

In  chronic  poisoning  by  tobacco-smoking  there  is  loss  of  appetite 
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wasting,  pallor,  and  anremia,  with  amaurosis  and 
 irregulai  heart  . 

recovery  usually  follows  the  discontiauauce  of  the  ha
bit. 

Fatal  period.— Nicotine  may  prove  fatal  almost  immed
iately, 

or  within  a  very  few  minutes.  The  fatal  efiPects  of  tobacco 
 are  also 

very  rapid.    A  case  is  reported  of  death  in  eighteen  mmut
es. 

Fatal  dose.— Half  a  drachm  of  tobacco  has  proved  fatal,  ihe 

fatal  dose  of  nicotine  in  man  has  not  been  determined,  but  pro- 
bably a  few  drops  would  suffice.  ,    •  ,  •  m 

Post-mortem  appearances.— Not  very  characteristic,  iur- 

gescence  of  the  vessels  of  the  brain  and  inflammation  of  tbe  stomach 

have  been  found.  In  the  case  of  suicide  by  nicotine  above  men- 

tioned, the  appearances  were  general  relaxation  of  the  muscular 

system,  staring  eyes,  bloated  and  livid  features,  the  vessels  of  the 

scalp  and  membranes  of  the  brain,  and  those  of  the  lungs,  gorged 
with  black  blood,  and  the  cavities  of  the  heart,  with  the  exception 

of  the  left  auricle,  empty.  There  was  intense  congestion  of  the 

mucous  membrane  of  the  stomach,  and  of  the  liver.  The  blood 

was  black  and  liquid,  and,  in  some  parts,  had  the  consistence  of 
treacle.  Nicotine  was  detected  in  the  stomach,  liver,  and  lungs, 

by  a  process  similar  to  that  of  Stas.* 
Treatment.— If  taken  in  substance,  and  not  discharged  by 

spontaneous  vomiting,  emetics  must  be  first  administered.  Tannin, 
or  solution  of  iodine  in  iodide  of  potassium,  may  be  given  with  a 

view  to  render  the  alkaloid  insoluble.  The  after-treatment  must 
consist  in  the  free  use  of  stimulants. 

III.  liOBELIA. 

(Lobelia  Inflata,  hidian  Tobacco,  Bladder-podded  Lobelia.) 

Lobelia  inflata  belongs  to  the  natural  order  Lobeliace/s.  It  is  a 
native  of  North  America,  and  has  long  been  used  by  the  aborigines  ; 
it  at  length  became  a  quack  medicine  there,  and  was  the  subject 
of  favourable  notice  by  a  clergyman  (Dr.  Cutler).  In  the  year 
1829,  an  English  physician,  Dr.  Ecece,  highly  commended  it  as  an 
anti-asthmatic. 

The  herb  is  usually  imported  in  compressed  oblong  cakes  of  a 
pale  green  colour,  weighing  half  a  pound  or  a  pound  each  ;  it  has 
a  nauseous  odour,  and  acrid  burning  taste,  closely  resembling  that 
of  tobacco.  The  seeds,  and  a  powder  of  the  seeds,  are  sold  by  all 
the  herbalists.  Both  have  proved  fatal  several  times  in  America 
and  in  England. 

It  owes  its  activity  to  an  alkaloid,  Iiolbeline,  which  resembles 
coniine  and  nicotine  in  being  liquid,  and  also  in  many  chemical 
characters  and  reactions.  It  gives  with  sulphomolybdic  acid 

(Frohde's  reagent)  a  deep  violet  colour,  which  after  many  hours 
passes  into  brown  and  then  yellow  (Dragendorff). 

The  dried  herb  has  a  place  in  the  British  Pharmacopasia,  and 

*  Seo  Taylor,  '  Ou  Poisons,'  p.  750, 
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yields  two  tinctures-tke  tmctura  lobeliae,  and  tinctura  lobelia 
JBtherefB,  o4i  grams  to  1  fluid  ounce;  dose,  ten  to  thirty  minims 
_ihe  seeds  are  small  brown  grains,  and  weigh  3176  to  a  grain' ihey  have  the  size,  shape,  and  microscopic  characters  depicted  iu 
o,  ng.  40,  p.  6i)().  

'■ 
Lobelia  is  an  active  medicine  and  a  potent  poison.  In  ten-grain 

or  scruple  doses  of  the  powdered  leaves  or  seeds  it  is  a  strong nauseating  emetic,  and  has  been  termed  the  emetic  weed  A teaspoonfal,  or  a  drachm,  is  a  fatal  dose. 
Symptoms.— Speedy  vomiting  followed  by  distressing  nausea with  headache,  giddiness,  and  tremors,  copious  sweats,  and  ex- 

treme_  depression,  are  the  leading  symptoms.  Diarrhoea  and 
dysuria  are  sometimes  present.  Sometimes  the  pulse  intermits 
as  a  consequence  of  its  depressant  effect  on  the  circulation.  The' fatal  event  is  ushered  in  by  convulsions.  Employed  as  an  enema it  acts  like  tobacco,  causing  the  same  sickness  and  faintness. 

ratal  dose.— A  case  of  poisoning  by  a  drachm  of  the  powdered leaves  occurred  in  England  in  1847.* 
Fatal  period.— In  this  case  it  was  about  thirty-six  hours. 
Post  mortem  appearances.— The  mucous  membrane  of  the 

stomach  intensely  inflamed,  and  the  vessels  of  the  brain  strongly congested. 

Treatment.— This  consists  in  promoting  vomiting  by  draughts 
of  warm  water,  and  tickling  the  throat,  followed  by  the  free  use  of 
stimulants  to  counteract  the  depressing  effect  of  the  poison. 

IV.  PHYSOSTIGMA  VENENOSUM. 

{Calabar  Bean.) 

The  seed  or  bean  of  the  leguminous  plant  Physostigma  vene- 
nosum  is  now  imported  from  Western  Africa,  where  it  is  used  as 
an  ordeal  bean  ;  it  is  admitted  into  the  British  Pharmacopoeia,  to 
which  it  supplies  the  extractum  physostigmatis.  Its  chief  use  is 
in  ophthalmic  surgery,  as  an  eificient  means  of  contracting  the  pupil. 
We  have  become  acquainted  with  its  action  as  a  poison  through 
the  researches  of  Christison,  George  Harley,  Nunneley,  and  Praser. 
Christison  wrote  on  the  subject  as  early  as  1855,  and  Dr.  Eraser 
published  an  exhaustive  essay  upon  it  in  1867.t 

The  bean  is  about  the  size  of  a  pigeon's  egg,  and  has  the  shape 
of  a  kidney.  It  has  a  hard,  shining  shell  of  a  deep  chocolate 
colour,  and  contains  two  white  cotyledons,  hollowed  and  marked  as 
in  the  annexed  illustration  (fig.  135),  which  shows  the  bean  of  its 
natural  size  and  with  a  vertical  and  transverse  section.    The  white 

*  A  cnse  occiUTed  in  1884,  of  deatli  in  40  minutes,  .attributed  to  about  28 
grains  of  the  seeds  of  lobelia  mixed  witli  acetic  acid,  and  prescribed  by  a 
herbalist.  Post-mortem,  the  stomach  showed  signs  of  irritant  poisouiiig  (see 
'  Times,'  Jan.  4,  1884). 
f  On  the  Physiological  Action  of  the  Calabar  Bean,  by  Thomas  E.  Froser, 

M.D.  ('  Trans.  Eoy.  Soc.  Ediub.'  vol.  xxiv.) 
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substance  of  the  bean  is  free  from  bitterness,  a
crimony,  oi  aioma. 

The  absence  of  any  property  likely  to  attrac
t  attention  or  prove 

i^pulsrerL  sufficiently  shown  by  the  fact  th
at,  m  the  summer  ot 

1864,  fifty  children  ate  the  beans  at  jg-_ 

Liverpool,  of  whom  one  died.  The 

white  cotyledon  assumes  an  orange  tint 
when  touched  with  nitric  acid,  and  a 

yellowish  brown  when  treated  with  per- 
chloride  of  iron.  The  bean  owes  its 

activity  to  an  alkaloidal  principle  to 
which  the  name  of  physostigmine  or 
eserine  has  been  given. 

Properties.  —  Physostigmine  is  a 
colourless,  resinous-like  substance,  which 

becomes  brittle  on  drying.  Vee  says  that 

it  may  be  crystallized.  It  has  an  alka- 
line reaction,  and  is  readily  soluble  in 

alcohol,  ether,  chloroform,  and  benzene, 

but  not  very  soluble  in  water.  With 
acids  it  forms  salts,  which  are  not  very 
stable,  and  change  colour. 

Concentrated  sulphuric  acid  dissolves 

it,  forming  a  yellow  solution,  speedily  turning  olive  green.  Sul- 
phuric acid  and  bromine  water  produce  a  reddish  brown  colour. 

The  watery  solution  of  physostigmine  gives  with  chloride  of  lime  a 
reddish  colour,  but  is  bleached  by  excess. 

The  best  test  for  physostigmine  is  its  effect  on  the  pupil.  A  few 
drops  of  a  solution  of  1  in  1,000  dropped  into  the  eye  causes  con- 

traction of  the  pupil  within  a  quarter  of  an  hour. 
Experiments  on  animals. — Dr.  Fraser  describes  the  effect  o  f 

a  small  and  of  a  large  dose  in  terms  of  which  this  is  an  abbreviation. 
A  small  fatal  dose,  given  to  one  of  the  lower  animals,  first  occa- 

sions a  slight  tremoi',  extending  from  the  hind-quarters  to  the  fore- 
limbs  and  head,  and  then  paralysis  and  muscular  flaccidity  setting 
iu  in  the  same  order.  The  rectum  and  bladder  are  then  emptied. 

The  pupils  generally  contract,  the  bi'eathing  becomes  slow, 
irregular,  and  stertorous,  and  frothy  mucus  escapes  from  the 
mouth.  Muscular  twitchings  occur,  and  often  continue  after 
respiration  has  ceased.  Eeflex  action  cannot  be  produced,  the 
parts  about  the  eye  are  insensible,  and  on  lifting  the  animal  by  the 
ears  the  limbs  hang  inert,  and  a  few  gasping  respirations  usher  in 
death.  Immediately  after  death  the  pupils  dilate.  Consciousness 
is  evidently  preserved.  On  opening  the  body,  the  muscles  arc 
found  to  contract  when  cut,  the  heart  acts  regularly,  and  the 
intestines  retain  their  vermicular  action.  The  lungs  are  gorged 
with  blood.  A  large  fatal  dose  almost  immediately  paralyzes 
the  hind  legs  ;  the  animal  falls,  lies  flaccid,  and  shows  muscular 
power  only  by  a  few  twitches.  The  pupils  contract,  and  the  secre- 

tions of  the  eyes  and  mouth  are  increased.  Eeflex  action  cannot 
be  produced,  and,  after  a  few  gasps,  respiration  ceases.  The  pupils 
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dilate  after  death.  On  opening  the  body  muscular  twitchings 
occur,  the  heart  is  found  distended,  and  retains  its  irritability  for about  ten  minutes.  The  vermicular  action  of  the  intestines  is 
scarcely  perceptible. 

The  poison  has  proved  fatal  to  every  living  creature  on  which  it 
has  been  tried,  except  the  EserS  moth. 

The  effects  oH  doses  short  of  poisonous  are  well  shown  in  the 
result  of  experiments  made  by  Christison  on  his  own  person.  Twelve 
grains  of  the  seed,  chewed  and  swallowed,  acted  in  twenty  minutes, 
causing  giddiness  and  torpor.  After  emptying  the  stomach  by  an 
emetic,  the  giddiness,  and  weakness  continued  so  as  to  oblige  him 
to  lie_  down.  He  was  found  pale  and  prostrate,  with  a  weak  and 
very  irregular  pulse,  but  the  mental  faculties  intact.  Two  hours 
after  taking  the  poison  he  felt  drowsy,  and  for  other  two  houi-s  fell 
into  a  sort  of  conscious  sleep.  The  symptoms  then  gradually  went 
off,  and  next  day  he  was  quite  well.*  In  the  children  who  ate  the 
beans  at  Liverpool,  symptoms  of  internal  irritation  were  present, 
with  nausea  and  vomiting :  some  had  diarrhoea,  and  all  exhibited 
great  weakness  and  prostration.  In  the  most  severe  cases  the 
pupils  were  contracted  and  the  pulse  weak  and  slow.  In  the  fatal 
one  (a  child  aged  six,  who  had  eaten  six  beans)  there  was  great 
abdominal  pain,  vomiting,  muscular  prostration,  staggering  gait, 
and  contracted  pupils. 

The  poison  causes  contraction  of  the  pupil,  whether  taken  inter- 
nally or  applied  externally.  When  the  extract  is  applied  to  the  eye, 

the  effect  shows  itself  in  about  ten  minutes,  and  lasts  for  several 
hours.  This  contraction  of  the  pupil  is,  at  present,  the  beat  test  for 
the  poison.  The  muscular  paralysis  which  Calabar  bean  produces 
is  due  to  its  action  on  the  spinal  cord,  the  excitability  of  which  it  first 
diminishes  and  then  paralyzes,  so  that  it  has  a  direct  counter-action 
to  strychnine.  Hence  its  successful  employment  in  the  treatment  of 
tetanus.  Ultimately  it  annihilates  the  excitability  of  the  sensory 
and  motor  nerves.  Besides  its  other  effects.  Calabar  bean  exerts  a 

peculiar  influence  on  the  heart,  the  inhibitory  apparatus  of  which  it 
stimulates,  tending  to  cause  stoppage  in  the  state  of  diastole.  This 

action  is  counteracted  by  atropine.  It  likewise  restores  the  inhibi- 
tory power  of  the  vagus,  which  has  been  removed  by  atropine. 

The  treatment  of  poisoning  by  the  Calabar  bean  would  consist  in 

the  prompt  use  of  emetics,  followed  by  the  measures  suited  to  the 

state  of  asphyxia.  The  elaborate  experiments  of  Eraser  on  the 

antagonism  between  physostigmine  and  atropine  ('  Trans.  Roy.  Soc.,' 

Edin",  1872,  xxvi.)  indicate  that  atropine  within  certain  limits  is  a 
complete  physiological  antidote  to  the  lethal  effects  of  Calabar  bean. 

Along  with  other  treatment,  therefore,  the  subcutaneous  injection 

of  small  doses  of  atropine  is  indicated  in  any  cases  of  poisoning  with 

the  bean  which  may  present  themselves.  The  Edin.  Committee 

on  the  antagonism  of  medicines,  have  found  hydrate  of  chloral  an 

effective  antidote  if  given  immediately  after  an  otherwise  fatal  dose 

of  Calabar  bean,  and  recommend  its  use  accordingly. 

*  'Pharniaceutical  Jowraal,'  1885,  p.  474. 
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(Woorava,  Woorali,  Urali.) 

Curara  Is  the  South  American  arrow  poison,  and  is  believed  to  be 

prepared  from  some  species  of  strychuos— the  Strychnos  toxitera; 

according  to  Preyer,  the  Paulinia  cururu  (Sapindaceas)  may  be 

the  source.  Many  specimens  contain  also  snake  poison  and  other 

ingredients.  It  occurs  as  a  brittle,  brownish- looking  extract, 

exhibiting  a  shining  fracture.  It  is  soluble  in  water.  The 

active  pri'iiciple  is  cumrine  (Preyer),  a  crystallizable  alkaloid  soluble 
both  in  water  and  alcohol,  slightly  so  in  amylic  alcohol  and  chloro- 

form, but  insoluble  in  ether  and  benzene.*  Owing  to  this  peculiarity 

it  is  not  se]mrable  by  the  usual  solvents  of  the  alkaloids  iu  Stas's 
process,  but  remains  after  these  have  been  extracted  by  ether  and 
amylic  alcohol. 

Curarine  gives  with  sulphui'ic  acid  and  bichromate  of  potas- 
sium the  same  play  of  colours  as  strychnine,  but  the  passage 

of  one  into  the  other  takes  place  much  more  slowly.  Unlike 

strychnine,  it  gives,  with  sulphuric  acid  alone,  a  pale  violet  colour, 
gradually  turning  dirty  red,  and  ultimately  a  rose  hue. 
Symptoms. — The  symptoms  of  poisonous  doses  in  man  have  not 

been  recorded  in  detail,  but  the  phenomena  which  have  been 
reported  are  similar  to  those  observed  in  the  case  of  the  lower 
animals.  When  injected  subcutaneously  in  frogs  it  speedily  causes 
paralysis  of  all  the  voluntary  muscles.  The  paralysis  commences 
in  the  hinder  extremities,  and  ultimately  the  animal  lies  as  if  dead, 
the  heart  alone  continuing  to  beat.  In  larger  doses  the  heart  also 
becomes  paralyzed.  In  warm-blooded  animals  the  eflPects  are 
similar — paralysis  of  all  the  voluntary  muscles  and  death  by  affect- 

ing the  muscles  of  respiration.  The  heart  is  also  paralyzed,  but 
later.  Occasionally  convulsive  action  of  the  muscles  is  observed 
before  death.  Lacrimation  and  salivation  also  occur  among  the 
symptoms.  In  animals  poisoned  by  curara  the  urine  contains 
sugar.  The  effects  are  due  to  the  paralyzing  influence  which  the 
IDoison  exerts  on  the  motor  nerves,  first  on  those  of  voluutaiy 
motion,  next  those  of  the  blood-vessels,  and  lastly  those  of  the 
heart.  The  contractility  of  the  muscles  themselves  remains  un- 

affected. Analogous  in  their  action  to  curara  are  the  methyl-com- 
pounds of  strychnine  and  brucine  (Grum-Brown  and  Fraser).  The 

substitution  of  methyl  causes  these  convulsives  to  exert  an  action 
the  direct  opposite  of  that  which  pro]3erly  belongs  to  them.  Curara 
acts  only  by  introduction  into  the  blood  either  directly  or  by  a  wound. 
If  introduced  into  the  stomach  it  produces  little  or  no  effect.  The 
explanation  seems  to  be  that  excretion  goes  on  as  rapidly  as 
absorption  from  the  stomach,  so  that  there  is  never  enough  in  the 

*  See  also  Boehm,  wlio  states  that  Preyor's  curarine  was  an  impure  substauoo. Boobm  .also  isolated  .another  base,  curin,  not  present  in  all  specimens  of 
curara  ('Beit,  ziir  Physiol.,  Carl  Ludwig  zu  seiucra  70  Goburtstage,'  &o., 1887). 
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circulatioii  to  cause  poisoning  (see  page  324).  Hermann  has  shown that  It  the  renal  vessels  are  tied,  poisoning  results  from  the  intro- 
duction of  the  substance  into  the  stomach  as  surely  as  if  it  were directly  introduced  into  the  blood. 

ratal  dose.— Curara  varies  a  good  deal  in  strength.  Preyer states  that  curarine  is  twenty  times  more  active  than  ordinary 
curara,  and  that  0-005  gramme  will  kill  a  frog,  and  0-015  gramme  a rabbit  or  guinea-pig.  Boehm  states  that  0-00035  gramme  of  his curarine  per  kilo,  of  body  weight  will  kill  a  rabbit  in  10  to  15 miiin  1.PS 

Treatment. — The  treatment  of  poisoning  by  curara  is  artifi- cial respiration,  which  brings  about  recovery  in  animals  if  the  dose 
has  not  been  so  gi-eat  as  to  paralyze  the  action  of  the  heart. 



CHAPTER  XIV. 

ASTHENICS. 

I.  HYDROCYANIC  ACID.    II.  OXALIC  ACID. 

III.   ACONITE.    IV.  DIGITALIS.    V.  VEBATRtTM  ALBUM. 
VI.  COLCHICUM. 

TuE  poisons  here  grouped  together  occasion  death  by  shock, 

syncope,  or  asthenia.  They  have  all  a  direct  action  on  the  heart 

and  circulation,  and  the  first  two  destroy  life  very  quickly ;  but 

their  effects  on  the  heart  are  not  among  their  most  marked  charac- 

teristics. They  are  also  strongly  contrasted,  especially  in  the 
absence  of  corrosive  action  in  the  one  and  its  presence  in  the  other. 

Aconite,  digitalis,  and  veratrum  are  strikingly  characterised  by 

their  action  on  the  heart,  and  are  therefore  usually  grouped  to- 

gether as  cardiac  poisons,  to  which  class  also  belong  the  Antiaris 

toxicaria,  antiar,  or  upas ;  the  Dajaksh  of  Borneo,  and  the  Tang- 
hinia  veneuifera.  Colchicum  has  been  transferred  to  this  group 

from  the  place  which  it  occupied  in  the  fourth  edition  of  this  work. 

I.  HYDROCYANIC  ACID. 

Hydrocyanic,  or  prussic  acid,  essential  oil  of  bitter  almonds,  of 
which  it  is  the  active  principle,  and  cyanide  of  potassium,  one  of 
its  salts,  as  a  group  of  poisons,  ranks  next  in  order  after  opium 

and  its  preparations.  Prnssic  acid  itself  is  the  poison  most  fre- 
quently taken.  It  has  been  selected  as  an  instrument  of  suicide 

by  several  medical  men  and  druggists.  The  essential  oil  of  bitter 
almonds  is  also  often  resorted  to  by  suicides  ;  by  females  nearly 
as  often  as  by  males. 

Accidental  deaths  by  the  poisons  of  this  group  are  also  common, 
but  homicidal  cases  very  rare. 

The  quick  and  fatal  effect  of  this  poison,  coupled  with  the 
frequent  use  of  the  essential  oil  in  cookery,  and  of  the  cyanide  of 
potassium  in  the  arts,  renders  it  a  favourite  instrument  of  suicide. 
For  medicinal  purposes,  the  acid  is  formed  by  a  complex  chemical 
process,  or  by  the  decomposition  of  salts  which  contain  it ;  but  its 
elements  (amygdalin  and  emulsin)  also  exist  in  the  leaves,  flowers, 
and  fruit-kernels  of  many  plants  belonging  to  the  natural  order 
Hosaceas.  The  bitter  almond,  cherry-laurel,  peach,  cluster  cheny, 
and  mountain  ash ;  the  kernels  of  peaches,  plums,  cherries,  and 
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the  pips  oi  apples  contain  the  acid  ;  which  may  be  distilled  from 
them,  mixed  with  an  essential  oil.  The  cherry-laurel  water 
was  given  as  a  poison  in  the  well-known  case  of  Sir  Theodosius 
-Boiighton ;  and  a  bitter  almond  water,  improperly  kept  in  the Bhops,  of  very  variable  strength,  and  incautiously  prescribed,  has proved  fatal. 

Hydrocyanic  acid  exists  in  two  forms  :  anhydrous,  and  diluted 
with  water.  Both  are  colourless.  The  first  has  an  acrid  pungent 
taste,  and  a  peculiar  odour ;  is  highly  inflammable ;  boils  at  80°, 
freezes  at  6  ,  and  at  the  common  temperature  by  its  own  evaporation. Exposure  to  light  soon  decomposes  and  turns  it  brown.  The 
dilute  acid  of  the  shops  is  commonly  used  as  a  poison.  The  pure 
acid  has  no  medico-legal  interest. 

Dilute  Hydrocyanic  Acid. 

Properties.— The  dilute  has  the  same  appearance,  odour,  and 
taste  as  the  strong  acid,  but  if  kept  from  the  light  is  less  apt  to 
decompose.  It  is  volatile,  and  loses  strength  by  exposure,  and  it 
varies  with  the  mode  of  preparation.  The  strength  of  the  acid 
differs  with  its  age,  so  that  it  has  been  found  to  vary  from  1-3  to 
6-5  per  cent.  (Taylor).  The  acid  that  results  from  the  decom- 

position of  a  solution  of  ferrocyanide  of  potassium  by  sulphuric 
acid  is  the  most  stable,  and  may  be  kept  for  years  exposed  to 
diffused  light  without  change. 
The  strength  of  the  acid  in  use  in  different  countries,  varies 

greatly :  that  of  the  British  Pharmacopoeia  should  contain  about 

2,  that  of  Vauquelin  3"3,  and  that  of  Scheele  5  per  cent. 
Among  the  properties  of  prussic  acid  just  described,  there  is 

one  so  characteristic  and  delicate  as  to  constitute  a  test,  namely — 
The  odour. — This  is  perceptible  even  in  weak  specimens ;  has 

the  advantage  of  not  demanding  chemical  knowledge  or  skill  in 
the  observer ;  and  when  perceived  by  several  persons  is  conclusive. 
During  life  the  odour  is  perceptible  in  the  breath  ;  after  death,  at 
the  mouth,  in  the  contents  of  the  stomach,  and  in  the  tissues,  and 
it  is  diffused  through  the  air.  But  in  patients  under  treatment, 
it  may  be  disguised,  as  in  a  case  in  which  asafoetida  was  used  in 
an  injection  (G.) ;  and  in  the  dead  body,  though  generally  recog- 

nisable soon  after  death,  it  may  disappear  in  less  than  twenty-four 
hours.  In  the  case  of  Sarah  Hart,  the  victim  of  Tawell,  it  was 

perceived  by  two  only  out  of  five  witnesses,  eighteen  hours  after 
death ;  in  one  reported  by  Mr.  Newham,  of  Bury  St.  Edmunds, 
after  eleven  hours,  in  the  stomach,  heart,  and  brain ;  and  in  an 
interesting  case  of  double  suicide  (that  of  C.  W.  Duckett  and 
Elizabeth  Williams,  reported  by  Dr.  Letheby),  about  the  mouth 
twelve  hours,  and,  according  to  Mr.  G.  Davies,  seventeen  or 
eighteen  hours  after  death. 

Tests. — Besides  the  odour,  there  are  three  recognised  tests, 

equally  applicable  to  the  acid  in  solution  and  in  vapour.  These 

may  be  designated  as  the  silver,  iron,  and  sulphur  tests. 



TESTS. 
 -'^^ 

1.  Silver  test.-A  solution     -Jt.ate  of  siW^^^^^^ 
containing  hydrocyanic  acid  a  white  

clotted 

in  nitric  acid  at  common  t'^'^^Pf ''^^^^^'^f,'' J";faried  is  introduced 
heat.    If  the  precipitated  cyanide  

washed  and  diiea,  is  in. 

into  a  tube  closed  at  one  end,  and  ̂ ^T^^,  f |,  f  fl^^^Ji  SE^Ht- 
fine  point,  and  the  precipitate  ̂ ^.^^^c^  Jn  ti-'  4^^^^ 

S'aTghTShf^^^^^^^^^
^  ^ 

^''^9'  Iron  test.-Add  to  the  suspected  liquid  a  little  liquor 

po  ass?,°  heu  a  lew  drops  of  a  solution  of  the  mixed  1^ 

and  persulphate  of  iron.    A  brownish- 
green  pre^i^itate  tlirowa 

down,  which,  on  adding  a  little  dilute  
hydrochloric  acid,  becomes 

^'TiSph^i^  test.  (Liebig's  Test.)-To  the  liquid  containing 

the  acid  add  a  few  drops  of  sulphide  of  ammonium  ;  ,^eat  
the  liqai^ 

..ently  tUl  it  becomes  pure  white  or  colourless; 
 thp  evaporate 

slowly.  A  white  amorphous  sulphocyanide  of  f^'^^'^'^^^V'^^^^ 

which  assumes  an  intense  cherry-red  colour  when  touched  w^^^^^^ 

solution  of  perchloride  of  iron  ;  a  colour  which  is  °
haiged  b^ 

corrosive  sublimate,  and  so  distinguished  from
  a  similar  ooiom 

produced  with  meconic  acid.  -j.^  „o-r>r>iTi. 

When  these  tests  are  applied  to  detect  the  acid  by 
 its  vapour, 

the  following  method  of  procedure  is  to  be  observ
ed :— 

Place  the  fluid  or  substance  yielding  the  vapour  in  a
  watch-glass 

moisten  a  large  flat  disk  of  glass  with  the  test invert  it  over  th^ 

watch-glass,  and  allow  it  to  remain  till  a  distinc
t  reaction  is 

perceptible  through  the  disk. 

In  the  case  of  the  silver  test,  moisten  the  glass  disk  wi
th  a 

weak  freshly  made  solution  of  nitrate  of  silver  (gr.  1  to  t3j)  ana 

expose  it  to  the  vapour.  The  spot  soon 

becomes  opalescent,  and  when  dry,  leaves  a 

white  stain,  which,  examined  by  the  micro- 

scope, is  found  to  consist  of  distinct  prisms 

or  long  plates,  more  or  less  thickly  inter- 
laced (fig.  136).  Compare  the  stain  with 

that  left  by  a  drop  of  the  silver  solution. 

It  is  faintly  white,  and  has  no  distinct 
crystalline  form. 

In  the  case  of  the  iron  test,  moisten  the 

glass  disk  with  a  drop  of  liquor  potassee,  and 
after  due  exposure  add  a  drop  of  the  fresh 
solution  of  the  mixed  sulphates  of  iron. 

Develop  the  Prussian  blue  by  dilute  hydrochloric  acid.  Compare 
with  the  Prussian  blue  the  brown  oxide  of  iron  thrown  down  by 

liquor  potasste  from  the  test  liquid. 
In  the  case  of  the  sulphur  test,  moisten  the  glass  disk  with 

sulphide  of  ammonium,  allow  the  white  stain  of  cyanide  of  ammo- 
nium to  dry,  and  test  with  a  drop  of  perchloride  of  iron  solution, 

so  weak  as  to  be  nearly  colourless.   Compare  the  cherry  red  of  the 
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sulphocyanide  with  the  yellow  of  the  dry  spot  of  the  perchloride. As  the  liquid  m  the  watch-glass  absorbs  some  of  the  vapour  of  the 

S  i.!?w.r"rir'  ̂ ^^t^'^f     °^^y  ̂^^^^^^^  to  dry. and  be  tested  with  the  perchloride  of  iron. 
Of  these  tests  of  prussic  acid  in  vapour,  the  silver  test  is  the most  satisfactory.  A  single  apple-pip,  bruised  and  moistened  with distilled  water  and  placed  in  a  watch-glass,  yielded  as  many  as twenty-two  distinct  reactions.  The  solution  of  nitrate  of  silver was  rendered  opalescent  in  every  instance,  and  the  dried  stain  con- 

tained microscopic  crystals  of  the  cyanide.  The  other  tests,  in experiments  made  under  exactly  similar  circumstances,  gave  less satisfactory  resiilts.  Three  apple-pips  were  bruised,  moistened, and  placed  in  three  watch-glasses  ;  and  the  three  tests  were  used 
in  the  way  already  described  for  ten  successive  exposures  of  five 
minutes  each.  The  nitrate  of  silver  acted  characteristically  in  all  • 
the  Prussian  blue  test  succeeded  in  three ;  and  Liebig's  sulphur 
test  m  one.  But  the  liquid  in  the  watch-glass  was  whitened  by the  sulphide  of  ammonium,  and,  when  dry,  yielded  a  white  stain, 
having  a  characteristic  reaction  with  the  per-salt  of  iron  (G.). 

Hydrocyanic  Acid  in  Organic  Mixtures. 

The  acid  being  highly  volatile,  the  examination  of  all  organic 
liquids  and  substances  supposed  to  contain  it  should  be  made without  delay. 

For  the  detection  of  hydrocyanic  acid  in  such  organic  matters 
and  liquids  we  resort  to  a  process  of  distillation.  But,  previous  to 
doing  so,  we  may  apply  the  tests  to  the  vapour  given  ofE.  The 
process  of  distillation  is  conducted  as  follows : — 

The  filtered  liquid,  if  alkaline,  is  neutraUzed  by  sulphuric  acid, 
which  will  fix  any  ammonia  that  may  have  been  generated  by 
putrefaction.  It  is  then  to  be  distilled  from  a  water-bath,  at  about 
150°  Fahr.,  till  about  an  eighth  part  has  passed  over.  This  fluid may  then  be  tested  by  the  reagents  just  described. 

It  has  been  objected  to  this,  and  every  other  process  in  which 
heat  is  employed,  that  hydrocyanic  acid  may  be  formed  during 
distillation  by  the  decomposition  of  animal  matter.  This  is  a  mere 
conjecture,  unsupported  by  experiment.  It  has  also  been  objected 
that  the  acid  may  be  formed  in  the  course  of  the  putrefaction  and 
decay  of  various  animal  and  vegetable  matters,  such  as  cheese  and 
the  ergot  of  rye. 

These  objections  are  futile  in  all  those  cases  in  which  persons  are 
found  dying  or  dead  with  the  odour  of  prussic  acid  strong  upon 

them ;  and  in  many  cases  they  are  efi"ectually  removed  by  analyzing the  secretions  of  the  body  itself,  such  as  the  serum  of  the  brain. 
In  a  case  which  I  saw  during  my  pupilage,  hydrocyanic  acid  was 
readily  detected  by  its  odour  in  all  parts  of  the  body,  and  was  found 
in  the  brain  by  Mr.  Everett  (G.). 

Quantitative  analysis. — Use  for  this  purpose  the  precipitated 
cyanide  of  silver  ;  100  grains  correspond  to  20'33  of  the  pure  anhy- drous acid. 
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EXPERIMENTS  ON  ANIMALS. 

Hydrocyanic  acid  in  all  its  forms  is  a  most  en
ergetic  poison. 

AnimaJs  made  to  breathe  air  saturated  with  the.  ya
pour  of  the 

anhydrous  acid,  die  instantaneously  (Pereira),  or  in 
 from  one  to 

ten  seconds  (M.  Eobert).  The  fluid  anhydrous  acid  act
s  nearly  as 

rapidly  A  single  drop  put  into  the  throat  of  a  dog  ki
lled  it  alter 

two  or  three  deep  hurried  respirations;  it  acted  almost  as  qu
ickly 

when  dropped  under  the  eyelid;  and  when  injected  into  the  ju
gular 

vein,  the  animal  fell  dead  at  the  very  instant,  as  if  strack  with
  a 

cannon  ball,  or  with  lightning  (Magendie).  A  single  drop  m  the 

mouth  of  a  rabbit  began  to  act  in  sixty-three  seconds,  and  killed
  it 

in  eic'hty-three;  three  drops  began  to  act  on  a  cat  m  ten  seconds, 

and  In  another  in  five,  killing  the  first  in  thirty  seconds,  and  the 

second  in  forty ;  four  drops  began  to  act  on  a  rablnt  m  twenty,  and 

killed  it  in  thirty  seconds ;  and  a  quantity  equivalent  to  an  ounce 

and  a  half  of  medicinal  acid  began  to  act  on  a  rabbit  directly  it  was 

poured  into  its  mouth,  and  killed  it  outright  in  ten  seconds  at  the 

farthest.  Three  drops,  projected  into  the  eye,  acted  on  a  cat  in 

twenty  seconds,  and  killed  it  in  twenty  more  ;  and  the  same  quan- 

tity, dropped  on  a  fresh  wound  in  the  loins,  acted  in  forty-five 
seconds,  and  proved  fatal  in  one  hundred  and  five.  In  the  slower 

cases,  there  were  violent  fits  of  tetanus ;  but  in  the  very  rapid  cases 

the  animals  died  just  as  the  fit  began  to  show  itself,  with  retraction 

of  the  head.  In  rabbits  the  spine  was  bent  back,  in  cats  it  was 
curved  forwards  (Ghristison) . 

The  concentrated  acid,  then,  according  to  its  quantity  and  mode 

of  administration,  may  begin  to  act  on  the  animals  usually  sub- 

mitted to  experiment  instantaneously,  or  in  from  five  to  sixty- three 
seconds,  and  may  kill  in  from  ten  to  one  hundred  and  five.  When 

dropped  into  the  mouth,  it  may  begin  to  act  in  from  five  to  ten, 
and  prove  fatal  in  from  thirty  to  forty,  seconds. 

The  effects  of  the  dilute  acid  on  animals  have  been  reported  by 
several  observers.  Mr.  Nunneley,  of  Leeds,  who  made  a  very  large 
and  carefully  conducted  series  of  experiments,  mostly  on  dogs, 
shows  that  a  large  dose  of  the  dilute  acid  kills  as  quickly  as  the 
concentrated  acid ;  and  that  moderate  dilution  not  only  does  not 
impair,  but  even  somewhat  enhances  its  effects.  Large  doses  of  the 
dilute  acid  destroy  life  in  from  two  to  fifteen  minutes  ;  but  life  may 
be  prolonged,  after  a  fatal  dose,  for  hours,  or  even  days.  A  dog 
poisoned  by  Coullon  died  after  nineteen  days  of  suffering. 
When  the  dose  is  short  of  a  fatal  one,  the  animal  is  seized  in  one 

or  two  minutes  with  giddiness,  weakness,  salivation,  and  protrusion 
of  the  tongue,  hurried,  panting  respiration,  livid  face,  and  protru- 

sion of  the  eyes,  with  convulsions  or  tetanic  spasms,  passing  into 
paralysis  and  insensibility.  After  lying  in  this  state  some  time, 
sensibility  and  power  of  motion  are  gradually  restored,  with  slight 
convulsions  and  gasping  respiration,  and  sometimes  with  strong 
convulsions  and  loud  bowlings.  The  animal  then  falls  into  a  sleep, 
sometimes  so  profound  as  to  resemble  the  effects  of  opium,  and 
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wakes  up  recovered  but  feeble.  The  breath  of  the  animal  has  the odour  ot  the  poison.  In  cold-blooded  animals,  such  as  Ws  the 
poison  kills  without  causing  convulsions.  ^  ' 

Several  questions  of  obvious  medico-legal  importance  relating  to the  symptoms  of  poisoning  by  prussic  acid  have  been  illustrated  by experiments  on  animals. 

Convulsions.— The  question  whether  convulsions  are  among the  most  common  symptoms  of  poisoning  by  prussic  acid  has  been answered  m  the  affirmative.  They  are  generally  present;  but  frequent exceptions  to  the  rule  are  recorded  by  almost  all  who  have  experi- mented  largely  on  animals. 

The  shriek  or  cry.— This  too  is  a  common,  but  not  constant, symptom.  It  is  described  by  Mr.  Nunneley  as  "  a  peculiar  cry 
indicative  of  severe  distress,  different  from  anything  heard  in  any 
other  state,  and  "  characteristic  of  the  poison."  In  his  numerous experiments  it  was  present  in  only  half  the  dogs. 
Expulsion  of  faeces  and  urine.— The  feces  alone  were 

passed  in  about  a  tenth  of  the  cases ;  in  another  tenth  both  fteces 
and  urine  ;  m  a  far  larger  number  the  urine  alone  ;  and  in  about 
two-fifths  of  the  whole  neither  fasces  nor  urine  (JSTunneley). 

Acts  of  volition.— Such  acts  are  often  performed  before  the 
poisonous  efEects  show  themselves.  One  dog,  after  taking  the 
the  poison,  "  went  down  three  or  four  steps  of  some  stairs,  saw  the door  at  the  bottom  was  closed,  and  came  back  again  ;"  and 
another  "  went  down,  came  up,  and  then  went  down  again  the 
whole  flight  of  a  steep  winding  staircase ;"  and  a  third,  after  jump- 

ing over  one  of  the  dogs,  leaped  completely  across  the  open  top  of the  staircase  (Nunneley). 
The  post-mortem  appearances  in  the  animals  submitted  to 

experiment  are  not  well  marked.  The  brain  has  generally  a 
natural  appearance,  though  its  vessels  have  been  found  turgid,  and 
in  one  instance  (in  the  horse)  there  was  extravasation  of  blood 
between  its  external  membranes.  The  heart  and  great  vessels 
differ  in  their  state  and  contents,  according  as  death  occurs  quickly 
or  slowly.  In  cases  of  sudden  death,  the  left  side  of  the  heart  is, 
in  almost  every  case,  perfectly  empty  a.nd  rigidly  contracted,  while 
the  right  contains  blood,  sometimes  in  large  quantity.  In  chronic 
cases,  both  sides  of  the  heart  are  distended  with  black  blood 
(Nunneley).  Sometimes  the  blood  is  florid;  but  usually  it  has 
the  dark  colour  of  asphyxia.  In  frogs  poisoned  with  prussic  acid, 
the  heart  is  found  dilated,  and  filled  with  bright  red  blood.  This 
colour  of  the  blood  is  attributable  to  an  alteration  in  the  form  of 

the  corpuscles,  so  that  they  reflect  light  more  readily.  Hoppe- 
Seyler  and  Preyer  state  that  prussic  acid  forms  a  crystalline 
compound  with  the  blood-colouring  matter,  but  this  cannot  be 
detected  in  the  blood  of  animals  poisoned  with  it.  Schonbeiu  also 
states  that  prussic  acid  destroys  the  ozonising  projierty  of  the 
blood  corpuscles.  According  to  Magendie,  the  pure  acid  so  com- 

pletely destroys  the  irritability  of  the  heart  and  voluntary  muscles, 
that  they  are  insensible  even  to  the  stimulus  of  galvanism.  But 
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"in  eistt  experiments  on  cats  and  rabbits  with  t
he  pure  acid,  the 

h  L  tntZed  spontaneously,.as  well  as  u
nder  sUmul^  or  some 

time  after  death,  except  in  the  instance  of  the
  rabbit  killed  witn 

tenty  five  S  and  one  of  the  cats  killed  by  th
ree  drops  applied 

to  th?tor  'ue.  In  the  last  two  the  pulsation  of  the  he
art  ceased 

with  short-fits  of  tetanus  which  preceded  death  ;  and  m  f  e  rabbi*
 

whose  chest  was  laid  open  instantly  after  death,  the  ̂ f^it 
 was 

gorged,  and  its  irritability  utterly  extinct  '  (Christison).  .jje  lungs
 

are  sometimes  empty,  but  more  frequently  gorged  wi
th  blood. 

The  membrane  to  which  the  acid  is  apphed  is  usually  conge
stea. 

The  corpse  is  generally  very  rigid.     ,  .     „  .      ,.  „ 

The  action  of  prussio  acid  is  not  yet  m  all  respects  satisfact
orily 

determined.  Preyer*  ascribes  the  chief  symptoms  to  irritati
on  ot 

the  vao-us,  both  pulmonary  and  cardiac,  and  regards  the  convuls
ions 

as  essentially  those  of  asphyxia,  but  this  is  disputed  on  good 

.^rounds  by  Bohm  and  others.  Though  the  affection  ot  the 

respiratory  centres  is  a  prominent  feature,  the  convulsions  can
not 

be  explained  by  this  alone.  Prussic  acid  is  a  universal  poison  both 

to  plants  and  to  the  animal  tissues  and  organs. 

STMPTOMS,  POST-MORTEM  APPEARANCES,  AND 
TREATMENT. 

Symptoms.— The  symptoms  of  poisoning  by  prussio  acid  in  the 

human  subject  vary,  as  experiments  on  animals  would  lead  us  to 

expect,  with  the  dose,  and  with  the  age,  strength,  and  state  of  the 

patient.  When  the  dose  is  large,  the  symptoms  begin  in  a  few 
seconds  or  minutes.  There  is  probably,  in  all  cases,  a  short  interval 

of  consciousness,  and  then  a  sudden  access  of  giddiness,  rapidly 

followed  by  insensibility,  deep  catching  respiration,  and  speedy 
death.  When  the  case  is  prolonged  beyond  a  few  seconds  or 
minutes,  other  symptoms  are  superadded. 

The  symptoms  of  the  fatal  cases  and  those  of  greatest  severity 
are  : — insensibility,  laboured  respiration,  with  short  inspiration 

and  prolonged  expiration,  rattling  in  the  throat  and  frothing  at 
the  mouth.  The  jaws  are  clenched,  and  there  are  spasms  of  the 
muscles  of  the  face  and  extremities,  sometimes  general  convul- 

sions and  expulsion  of  the  urine  and  feces.  The  skin  is  cold  and 

livid,  the  eyeballs  prominent,  the  pupils  dilated  and  insen- 
sible, reflex  excitability  is  abolished,  and  the  pulse  becomes 

imperceptible. 
In  the  less  rapidly  fatal  cases,  there  is  a  sense  of  constriction  of 

the  throat,  salivation,  giddiness,  confusion  of  ideas,  a  sense  of 
oppression,  and  praecordial  anxiety.  Insensibility  comes  on  with 
laboured  respiration  and  the  other  symptoms  mentioned,  convul- 

sions being  common.  In  cases  of  recovery,  vomiting  is  not 
unfrequently  observed. 
The  short  interval  of   consciousness  which,  as   just  stated, 

•  '  Dio  Blaxisaure,'  1870. 
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probab^  occurs  in  all  cases,  is  sometimes  filled  in  by  voluntary acts  But  a  few  persous  after  swallowing  large  doses  have  stag- 
gered a  few  steps,  fallen  without  a  groan  apparently  lifeless,  and aiecl  atter  a  tew  convulsive  expirations,  in  less  than  four  minutes 

alter  swallowing  the  poison ;  others  have  uttered  expressions  of 
tear,  and  then  fallen  as  if  struck  by  lightning.  In  many  cases they  have  been  heard  to  fall  without  uttering  any  sound. 
The  post-mortem  appearances  are  not  characteristic, 

bometimes  the  face  is  pale,  the  eyes  brilliant,  and  the  jaws  clenched, with  troth  at  the  mouth  ;  or  the  face  and  skin  show  well-marked 
Iividity.  Internally  the  appearances  are  such  as  are  usually  found in  asphyxia,  a  reddened  or  congested  state  of  the  mucous  membrane 
having  been  frequently  noted. 

The  stomach  and  every  part  of  the  body  exhale  the  odour  of 
prussic  acid ;  but  not  in  all  cases.  It  may  be  expected  to  be  absent 
when  the  patient  lives  long  enough  to  exhale  it  freely  from  the 
lungs,  or  where  the  body  has  been  for  some  time  placed  under 
circumstances  favourable  to  evaporation.  It  has  been  recognised 
in  the  stomach,  and  not  in  other  parts;  and  in  other  parts  when 
there  was  no  trace  of  it  in  the  stomach.  The  odour  is  most  con- 

clusive when  perceived  in  the  blood  or  limbs ;  for  it  is  said  occasion- 
ally to  exist  in  the  stomach  and  intestines,  and  in  the  brain,  when 

no  prussic  acid  has  been  taken. 
Treatment  (antidotes).— Chlorine  and  the  mixed  oxides  of 

iron  act  as  antidotes  to  prussic  acid,  the  one  by  withdrawing  the 
hydrogen  of  the  poison,  the  other  by  forming  with  it  the  insoluble 
Prussian  blue.  But  there  are  few  cases  in  the  human  subject  in 
which  an  antidote  can  be  api^lied,  and  none  in  which  to  prepare  an 
antidote  would  not  be  to  lose  valuable  time.  In  the  great  majority 
of  cases  the  medical  man  is  called  to  a  suicide  already  dead,  or  in 
articulo  mortis ;  and  when  the  patient  is  still  alive,  the  jaw  is 
so  firmly  closed  as  to  render  the  introduction  of  an  antidote  very 
difficult,  if  not  impossible. 

The  first  step  to  be  taken  is  to  administer  the  cold,  affusion  as 
a  shock,  by  water  dashed  into  the  face,  or  freely  poured  on  the 
head  and  back.  As  soon  as  the  patient  is  roused,  though  still 
insensible,  and  perhaps  in  convulsions,  he  must  be  undressed, 
wiped  dry,  and  put  to  bed.  An  attempt  may  now  be  made  to  pass 
a  feather  to  the  back  of  the  throat  to  promote  vomiting,  and  a 
sponge  or  rag  sprinkled  with  disinfecting  fluid  may  be  held  to  the 
nostrils,  the  surface  being  kept  warm  by  hot  cloths  or  flannels,  and 
by  friction  with  the  hand  or  flesh-brush.  As  soon  as  the  jaws  can 
be  opened,  and  the  patient  be  made  to  swallow,  an  emetic  of 
sulphate  of  zinc,  of  mustard,  or  of  common  salt,  should  be  given  ; 

or  the  stomach-pump  may  be  employed.* 
Fatal  dose. — This  may  be  stated  for  the  adult  at  somewhat 

less  than  a  grain  of  the  pure  acid,  or  about  45  minims  of  the  acid 

*  Preyer  recommends  the  subcutaneous  iujectiou  of  atropine  as  a  jiliysio- 
logical  antidote  to  the  action  of  hydrocyanic  acid  on  the  vagus. 
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of  the  British  Pharmacopoeia.  Very  severe  symptoms
  have  been 

caused  by  about  half  a  drachm  of  this  acid,  but  recovery
  has  takeu 

place  from  doses  of  seventy  or  eighty  drops. 

Commencement  of  the  symptoms.— There  are  no  case
s  oii 

record  of  that  instantaneous  action  in  the  human  sub3ect  whic
u 

has  been  noted  in  experiments  on  animals.  But  when  the  dose  is 

larce,  the  symptoms  set  in  very  soon,  and  death  quickly  follows. 

In  a  case  reported  by  Hufelaud,  a  quantity  equivalent  to  40  grains 

of  the  pure  acid  was  taken.  The  man  was  seen  to  swallow  the 

poison,  was  observed  to  stagger  a  few  steps,  and  then  to  sink  without 

a  groan,  apparently  lifeless.  But  after  smaller  fatal  doses,  or  doses 

productive  of  severe  effects,  a  short  interval  elapses  between  the 

takino-  of  the  poison  and  the  loss  of  sense  and  power.  The  volun- 

tary acts  that  can  be  performed  in  this  interval  will  be  presently 
ascertained  by  an  appeal  to  cases. 

Fatal  period.— After  a  large  dose,  death  takes  place  in  from 

two  to  five  minutes.  But  patients  may  survive  twenty  minutes, 

half  an  hour,  three-quarters  of  an  hour,  or  an  hour ;  and  may  con- 
tinue in  imminent  danger  for  several  hours,  and  yet  recover. 

Voluntary  acts.— -The  question  whether,  after  taking  a  large 

dose  of  prussic  acid,  the  patient  retains  his  consciousness  for  a 

time,  so  as  to  be  able  to  perform  certain  voluntary  acts,  is  an  im- 
portant one.  In  favour  of  the  retention  of  consciousness,  I  have 

the  distinct  statement  of  the  patient  whose  case  will  be  presently 

cited  (Gr.) ;  and  that  many  voluntary  acts  may  be  performed  in  this 

conscious  interval  is  proved  by  several  recorded  cases.  The  medico- 
legal import  of  the  question  will  be  understood  from  the  following 

case : — 

An  apothecary's  maid-servant  at  Leicester,  pregnant  by  Freeman, 
her  master's  apprentice,  was  found  dead  in  bed,  poisoned  with 
prussic  acid.  The  apprentice  was  suspected  of  having  been  acces- 

sory to  her  death ;  but,  as  it  was  proved  that  the  deceased  had 
made  preparations  for  effecting  a  miscarriage,  she  might  have  taken 
the  poison  of  her  own  accord.  The  question  of  suicide  or  homicide 
could  be  answered  only  by  referring  to  the  condition  in  which  the 
body  was  found.  It  appeared  from  the  evidence  that  it  lay  at  full 
length  on  the  bed,  with  the  head  turned  a  little  on  one  side,  the 
arms  crossed  over  the  trunk,  and  the  bed-clothes  pulled  smoothly 
up  to  the  chin ;  under  the  clothes,  on  her  right  side,  lay  a  corked 
phial,  wrapped  in  paper,  and  containing  three  drachms  and  a  half 
of  the  poison.  The  leather  and  string  which  had  fastened  the  cork 
were  found  in  the  chamber  vessel.*  It  was  probable,  therefore,  that 
four  and  a  half  drachms  of  the  x^oison  had  been  swallowed;  and 
the  question  arose,  could  the  girl,  after  taking  this  quantity  of  the 
poison,  have  corked  the  bottle,  wrapped  it  up,  and  adjusted  the  bed- 
clothes. 

This  question  can  be  answered  only  by  an  appeal  to  fatal  suicidal 
cases  in  which  similar  acts  of  volition  have  been  performed,  or  by 

♦  Seo  this  case  very  fully  reported,  'Medical  Gazette,'  vol.  viii.  p.  759. 
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comparing  the  time  which  such  acts  occupy  with  ascertained  inter- 

^te  of"r"''TT  H^^^'  <^-M^«rinrentB  H  animals  peiiormed  by some  of  the  medical  witnesses  examined  in  this  case,  though  useful as  Illustrations,  are  quite  inconclusive. 
The  follpwing  facts  may  be  cited  in  illustration :-An  apothecary's assistant  in  Germany  took  four  ounces  of  the  acid  of  the  Bavarian rharmacopoeia,  and  was  found  dead  in  bed,  with  an  empty  two- ounce  phial  on  each  side  of  the  bed,  the  bed-covering  pulled  up  as high  as  the  breast,  the  right  arm  extended  beneath  it,  and  the  left 

arm  bent  at  the  elbow.  In  a  suicidal  case  reported  by  Mr.  Newb  am the  bed-clothes  were  smoothly  drawn  up  to  the  shoulders:  and  on a  chair  close  to  the  back  of  the  bed  was  a  phial  with  the  cork  in  it. 
A  case  oi  the  same  kind  was  communicated  to  Dr.  Taylor  by  a pupil.  A  man  found  dead  on  the  seat  of  a  water-closet,  had  the 
bottle  from  whjch  the  poison  was  taken  corked  in  his  pocket  In 
the  case  of  the  double  suicide  reported  by  Dr.  Letheby,  the  bodies 
were  found  m  positions  which  implied  a  succession  of  slight  volun- tary movements. 

These  facts  prove  the  possibility  of  slight  voluntary  efltorts  bemg 
made  after  a  large  dose  of  prussic  acid;  and  they  justify,  as  far  as 
this  question  is  concerned,  the  verdict  of  acquittal  pronounced  in favour  of  Freeman. 

But  the  voluntary  acts  that  may  be  done  after  fatal  or  highly 
dangerous  doses  of  this  poison  go  much  beyond  those  inferred  from 
the  position  of  the  bodies  in  these  instances.  In  the  suicidal  case 
presently  to  be  more  minutely  described,  as  one  of  recovery  after 
six  hours  of  imminent  danger,  the  lad  took  a  large  dose  of  the 
poison  in  bed ;  but  he  got  out  of  bed,  walked  round  the  foot  of  it 
to  a  chest  of  drawers  distant  two  or  three  yards,  placed  the  stopper 
firmly  in  the  phial,  and  returned  to  the  side  of  the  bed,  from  which 
he  fell  senseless. 

In  another  class  of  cases  the  suicide,  besides  other  movements 
implying  volition,  has  been  able  to  cry  for  help,  and  even  to 
converse. 

An  apothecary's  apprentice,  sent  from  the  shop  to  the  cellar,  had 
only  been  a  few  minutes  away  when  he  was  heard  to  cry,  in  great 

alarm,  "  Hartshorn  !  hartshorn  !  "  On  rushing  downstairs,  his 
companions  found  him  lying  on  the  lower  step,  grasping  the  rail ; 

and  he  had  scarcely  time  to  mutter,  "  Prussic  acid  !  "  when  he  died, 
not  more  than  five  minutes  after  leaving  the  shop.  He 'had  taken 
a  drachm  of  the  Bavarian  acid,  had  tried  to  get  at  the  ammonia, 
but  had  not  strength  to  uncover  the  bottle. 

In  two  cases  reported  by  Mr.  Nunneley,  the  patients  not  only 
moved  about,  but  spoke  and  answered  questions,  after  taking,  the 
one  a  fatal,  the  other  a  large  dose  of  the  poison.  The  subject  of 
the  first  case  answered  a  question  some  minutes  after  he  had  taken 
the  poison,  and  the  man  who  recovered  retained  the  use  of  speech 
till  the  jaws  gradually  closed. 

A  hypochondriacal  gentleman,  having  locked  himself  in  his  room, 
took  seven  drachms  of  prussic  acid  of  the  estimated  strength  of 
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three  per  cent.,  but  after  about  a  minute  he  unlocked  
the  door,  and 

cried  out,  "Oomo  to  me  quiclc,  I  am  dying."  A  ser
vant  imme- 

diately entered  the  room,  and  found  him  lying  on  his  back  on  the 

sofa,  with  his  legs  crossed,  insensible,  and  snoring.  Dr.
  bewell 

arrived  in  twenty  minutes.  Ho  was  then  dead,  and  presented  th
e 

appearance  of  profound  slumber;  legs  crossed,  arms  by  his  aides, 
and  eyelids  firmly  closed.*  _  .  r  .  i  i 

The  effects  of  prussic  acid  taken  in  a  large,  but  not  fatal  close, 

will  be  seen  by  the  two  cases  which  follow.  The  first  is  described 

in  the  '  Revue  Medicate,'  for  February  184-5,  the  second  came  under 

ray  own  observation  in  the  previous  year  (G.). 

Dr.  B  ,  a  physician  at  Eennes,  having  taken,  without  incon- 
venience, a  teaspoonful  of  prussic  acid,  prepared  by  himself,  in  the 

morning,  and  a  second,  prepared  after  Scheele's  method,  after 

dinner,  "took  a  third  teaspoonful  of  a  preparation  purchased  of 
M.  Vauqueliu,  and  after  an  interval  of  a  few  seconds,  another. 

This  new  preparation  tasted  a  little  stronger,  and  Dr.  B  re- 
marked that  "  it  had  not  hurt  him  ; "  but,  on  walking  out  of  the 

shop,  he  felt  an  alarming  disturbance  in  his  head,  and,  on  returning, 
uttered  a  few  expressions  of  fear,  and  fell  down  as  if  struck  by 

lightning.  The  teeth  were  firmly  closed,  there  was  continually  in- 
creasing dyspnoea,  with  noisy  rattHng  respiration,  cold  extremities, 

distortion  of  the  mouth,  redness  and  swelling  of  the  face  and  neck, 

fixed  and  dilated  pupil,  and  a  pulse  impei'ceptible  in  the  left,  and 
very  small  in  the  right,  arm.  The  trismus  became  more  marked,  a 
short  and  violent  convulsion  ensued,  and  the  abdomen,  especially 
about  the  epigastrium,  became  rapidly  distended.  Attempts  were 
now  made  to  rouse  him  by  stimulant  frictions  and  applications ; 
and,  on  tickling  the  throat  with  a  feather,  some  dark-coloured 
mucus  was  discharged.  After  remaining  in  this  state  for  two 
hours  and  a  half,  he  showed  signs  of  returning  consciousness,  and 
recognised  those  around  him.  The  mental  faculties  were  gradually 
restored,  but  considerable  difficulty  of  breathing  and  very  distinct 
rattle  remained,  with  occasional  expectoration  of  yellowish  black 
mucus.  During  the  whole  of  this  time  the  breath  smelt  strongly  of 
prussic  acid.    Dr.  B  was  thirteen  days  before  he  could  go  out 
to  see  his  patients,  during  which  time  the  dyspnoea  was  frequently 
distressing,  particularly  when  he  turned  in  bed,  and  when  he  woke 
in  the  morning.  At  last  he  quite  recovered.  During  the  first  four 
days  very  little  urine  was  passed. 

In  the  winter  of  1844,  I  was  called  up  at  night  to  see  a  young 
gentleman  who  had  swallowed  prussic  acid.  The  facts  of  the  case, 
as  detailed  by  himself  and  his  relatives,  are  as  follows  : — 

He  is  the  sou  of  a  medical  man,  is  about  nineteen  years  of  age, 
and  studying  the  law.  His  disposition  is  naturally  cheerful;  his 
habits  are  temperate  and  industrious ;  he  has  met  with  no  dis- 

appointment; and,  till  now,  had  never  contemijlated  suicide.  On 

*  This  case  is  roported  by  Dr.  Sewcll,  of  Montreal.     Tor  full  details  o 
some  of  tlio  cases  just  cited,  and  for  additioual  cases,  refer  to  Banking's 
Half-yearly  Abstract  of  the  Medical  Sciences,'  vol.  ii.  p.  399. 
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the  afternoon  of  the  day  on  which  he  swallowed  the  poison  he  dined 
in  the  Hall  of  one  of  the  Inns  of  Court,  and  drank  much  more  wine 
than  he  was  in  the  habit  of  taking.  When  he  got  homo  he  was 
observed  to  be  somewhat  the  worse  for  liquor,  and  before  going  to 
bed  went  into  the  surgery,  from  which  he  took  a  stoppered  bottle, 
believed  to  have  contained  from  one  to  two  drachms  of  prussic 
acid  of  Pharmacopoeial  strength,  but  according  to  his  own  state- 

ment, about  a  mouthful.  Soon  after  he  had  gone  to  bed  the 
family  was  startled  by  a  noise  in  his  room  as  of  a  heavy  body 
falling,  and  a  relative  passing  at  the  time,  was  alarmed  by  a  loud 
gurgling  noise.  His  father  was  almost  immediately  on  the  spot, 
and  seeing  the  bottle  on  the  drawers,  dashed  several  buckets  of 
water  over  the  face  and  chest.  This  roused  him.  He  was  then 
taken  into  an  adjoining  room,  and  put  to  bed,  the  treatment  con- 

sisting of  holding  ammonia  to  the  nostrils,  and  applying  heat  to 
the  spine  and  feet.  An  injection  was  also  given,  containing 
tincture  of  asafcetida. 

When  I  reached  the  house  I  found  him  in  the  following  state, 
in  which  he  had  continued  without  alteration  for  three  hours : — 
He  lay  on  his  back,  drawing  in  his  breath  with  great  effort,  and 
a  loud  gasping  sound,  with  a  distinct  mucous  rale.  The  pulse  was 
upwards  of  140  in  the  minute,  and  the  respiration  36.  The  surface 
very  cold ;  the  countenance  of  a  dull  leaden  hue ;  the  lips  blue  ; 
the  pupil  extremely  dilated ;  and  the  jaws  rigid,  in  which  state 
they  had  remained  for  the  whole  period,  so  that  it  had  been 
impossible  to  administer  any  antidote. 
The  ti'eatment  from  this  time  consisted  in  ammonia  to  the 

nostrils,  assiduous  frictions  with  the  flesh-brush,  and  the  application 
of  heat  to  the  surface  by  means  of  warm  flannels.  At  the  expiration 
of  about  five  hours  there  was  some  effort  to  vomit,  encouraged  by 
tickling  the  throat,  and  some  bloody  mucus  was  wiped  from  the 
mouth.  Soon  afterwards  he  could  be  made  to  swallow,  when  some 

warm  brandy-and-water  and  strong  coffee  were  given  him.  At 
this  time,  too,  he  could  answer  in  monosyllables,  and  raise  him- 

self on  his  elbows ;  was  perfectly  sensible,  but  looked  bewildered. 
At  the  end  of  about  six  hours  he  was  sufficiently  recovered  to 

answer  questions,  move  himself  about,  and  call  for  lemonade,  which 

he  drank  freely.  The  mucous  rale  had  disappeared,  the  respiration 

and  pulse  were  still  frequent,  the  pupil  was  restored  to  nearly  its 
usual  size,  and  the  skin  was  warm.  Being  disposed  to  be  quiet, 

and  seeming  out  of  danger,  he  was  left  to  himself.  After  a  time 

he  complained  of  fulness  at  the  stomach,  and  asked  for  an  emetic, 

which  brought  ofl"  a  large  quantity  of  undigested  food. 
About  fourteen  hours  after  taking  the  poison  I  found  him  quite 

well,  though  weak.  He  gave  the  following  distinct  account  of  the 

attempt  of  the  night  before :— He  was  suddenly  tempted,  as  he 

said,  by  the  devil  to  take  prussic  acid,  under  a  confused  idea  that 
it  wouid  not  hurt  him.  He  swallov/ed  a  mouthful  of  the  acid  from 

the  bottle,  in  bed.  He  then  got  out  of  bed,  walked  round  the  foot 

of  it  to  a  chest  of  drawers  standing  within  a  few  yards  of  the  bed- 
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side,  placed  the  stopper  so  firmly  in  the  bottle  that  it  could  not
  bo 

removed,  and  then  walked  back  to  bed,  intending  to  get  in  again, 

but  sat  down  on  it,  and  then  lost  all  consciousness.  During  all 

this  time  he  had  no  giddiness,  nor  unpleasant  sensation  of  any 

kind,  no  more  than  if  he  had  taken  so  much  water.  He  also 

assured  me,  and  his  manner  made  me  quite  confident  that  he  spoke 

the  truth,  that  the  idea  of  suicide  had  never  before  entered  his 
head.  The  father  of  the  lad  afterwards  told  me  that  the  fasces, 

and,  as  he  believes,  the  urine  too,  were  expelled  as  the  first  effect 
of  the  poison. 

The  bottle  which  had  contained  the  poison  was  found  quite  empty, 

so  that  it  was  not  possible  to  ascertain  the  strength  of  the  prepara- 
tion. From  the  statement  of  the  father  and  apprentice,  that  the 

bottle  contained  one  or  two  drachms,  and  that  of  the  lad  himself, 
that  he  had  swallowed  a  mouthful,  it  is  highly  probable  that  the 
dose  taken  would  have  proved  fatal  had  it  not  been  for  the  prompt 
application  of  the  cold  affusion,  the  continued  use  of  ammonia, 
and  the  assiduous  application  of  warmth  and  friction  to  the  surface 
— remedies  obviously  indicated  by  the  extreme  coldness  of  the  skin, 
the  blueness  of  the  hands  and  face,  the  labouring  respiration,  and 
the  abundant  collection  of  mucus  in  the  air-passages. 

This  case  is  a  good  illustration  of  the  interval  of  perfect 
consciousness  and  complete  command  of  the  muscles  which  may 
intervene  between  the  swallowing  of  a  large  dose  of  prussic  acid 
and  the  development  of  its  characteristic  effects  ;  and  it  is  a  very 
striking  example  of  a  class  of  cases  of  suicide  in  which  the  impulse 
to  the  commission  of  the  act  precedes  the  act  itself  by  a  very 
short  interval,  and  springs  up  during  a  temporary  excitement  of 
the  mind. 

Three  medico-legal  questions  which  have  been  raised  in  cases  of 
poisoning  by  prussic  acid  have  still  to  be  considered.  To  two  of 
these  some  importance  was  attached  in  the  case  of  Sarah  Hart, 
the  victim  of  Tawell.  1.  In  poisoning  by  prussic  acid,  is  there  any 
death-cry  or  scream  which  would  serve  to  announce  the  action  of 
the  poison  ?  2.  Are  convulsions  of  common  or  of  universal  occur- 

rence? 3.  Is  prussic  acid  a  cumulative  poison?  1.  In  answer  to 
the  first  question  it  may  be  stated  that  a  patient  who  is  conscious 
of  having  swallowed  the  poison  may  call  out  for  assistance  ;  but 
the  plaintive  cry,  or  scream,  sometimes  heard  in  animals,  has  not 
yet  been  recorded  in  any  case  of  poisoning  in  man.  2.  It  is  prob- 

able that  convulsions  are  not  of  more  frequent  occurrence  in 
poisoning  by  prussic  acid  than  in  other  forms  of  sudden  death. 
The  expulsion  of  the  urine  and  fasces,  observed  in  certain  cases, 
was  probably  accompanied  by  short  convulsions,  and  in  some  cases 
(as  in  one  reported  by  Mr.  Hicks)  there  have  been  efforts  expressive 
of  intense  anxiety  and  urgent  want  of  breath  ;  but  the  deliberate 
movements  of  the  patient,  and  the  calm  and  easy  attitude  of  the 
dead  body  in  almost  every  instance,  show  that  convulsions  are 
either  absent  altogether  or  are  short  and  transient.  .3.  The  question, 
Is  prussic  acid  a  cumulative  poison  ?  may  be  raised  when  a  patient N  N 
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dies  wliile  taking  a  series  of  medicinal  doses  of  the  acid  at  intervals 
of  a  few  hours.  It  is  reasonable  to  suppose  that  the  previous  doses 
have  not  spent  their  force  on  the  body,  and  that  the  addition  of 
the  last  dose  determines  the  fatal  result.  In  the  case  of  so  volatile 
a  poison,  and  one  so  readily  eliminated,  it  seems  highly  improbable 
that  a  medicinal  dose  (generally  a  small  fraction  of  the  smallest 
fatal  one),  or  even  a  series  of  such  doses,  would  leave  such  a  residual 
effect  as  to  prove  fatal  on  the  addition  of  another  dose  :  but  doses 
that  exoeed  the  proper  medicinal  limit  may  happen  to  prove  fatal 
though  similar  previous  ones  have  appeared  to  be  harmless,  in 
consequence  of  a  change  in  the  state  of  the  body  itself ;  for  there 
is  no  doubt  that  the  line  which  divides  a  harmless  from  a  fatal 
dose  is  not  very  wide.  Fortunately  this  question,  so  difficult  of 
solution,  ia  not  one  of  great  practical  importance. 

POISONING  BY  THE  CYANIDES. 

The  cyanides  of  potassium  and  of  mercury  have  destroyed  life, 
the  latter  with  symptoms  allied  to  those  of  poisoning  by  corrosive 
sublimate  (see  p.  439),  the  former  with  symptoms  of  poisoning  by 
the  acid  itself. 

Cyanide  of  potassium. — This  substance  is  now  largely  used 
in  the  arts,  both  iu  electrotyping  and  in  photography.  It  is  used 
to  remove  stains  of  nitrate  of  silver  from  the  hands,  and  to  clean 
tarnished  metal  and  gold  and  silver  lace. 

Properties. — This  salt  is  sold  as  a  deliquescent  white  crystal 
or  crystalline  mass,  having  a  strong  odour  of  jorussic  acid,  and  a 
characteristic  cold,  bitter,  and  pungent  taste.  It  is  very  soluble 
in  water;  and  the  solution  has  a  strong  alkaline  reaction. 

Tests : — a.  On  adding  an  acid,  the  vapour  of  prussic  acid  is 
given  off,  which  may  be  identified  by  its  odour,  and  by  the  tests 
described  at  p.  534.  Z>.  It  yields  with  a  solution  of  nitrate  of  silver 
the  white  cyanide,  c.  Chloride  of  platinum  throws  down  the  base. 
d.  The  liquid  tests  produce  with  the  solution  the  reactions  described 
at  p.  585 ;  but  as  the  solution  already  contains  potash,  the  addition 
of  liquor  potassae  is  not  needed. 

In  organic  liquids  the  poison  may  be  detected  by  neutralizing 
the  base  with  sulphuric  acid,  and  distilling  over  the  prussic  acid. 
Symptoms. — This  substance  acts  nearly  with  the  rapidity  and 

violence  of  prussic  acid  itself,  and  gives  rise  to  the  same 

symptoms. 
Fatal  dose.— Less  than  five  grains.  As  the  cyanide  contains 

nearly  40  per  cent,  of  the  anhydrous  acid,  it  is  probable  that  about 
two  and  a  half  grains  would  destroy  life. 

Post-mortem  appearances.— Those  of  poisoning  by  prussic 
acid.  .  . 

Treatment. — That  of  poisoning  by  prussic  acid  itself.  As  the 

cyanide  is  a  strong  irritant,  it  should  be  used  with  caution,  whether 
to  remove  stains,  or  for  manufacturing  purposes. 
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VEGETABLE  SUBSTANCES  AND  PRODUCTS  CONTAINING, 
OR  YIELDING,  HYDROCYANIC  ACID. 

The  leaves,  seeds,  or  roots  of  several  plants  contain  prnssic  acid, 
or  yield  it  when  bruised  and  moistened.  It  is  fonnd  in  the  bitter 
almond,  the  kernels  of  the  cherry,  plum,  and  peach,  the  pips  of  the 

apple,  and  the  seeds  of  Phaaeolus  limatus  (Pois  d'Achery).*  The 
poison  is  extracted  from  the  leaves  of  the  cherry-laurel  by  distilla- 

tion, and  the  plant  which  yields  tapioca  (the  Jatropha  manihot,  or 
cassava)  contains  it  in  the  juice  of  the  root.  The  bitter  almond, 
the  oil  and  water  obtained  from  it,  and  the  water  distilled  from  the 

cherry-laurel,  deserve  special  notice. 
The  bitter  almond  is  distinguished,  as  its  name  implies,  by 

its  bitter  taste.  It  forms  with  water  a  white  emulsion,  in  which 
the  essential  oil  blended  with  prussic  acid  is  rapidly  developed  by 
the  mutual  action  of  two  of  its  constituents,  emulsin  and  amygdalin. 

<  The  vapour  from  the  emulsion  acts  characteristically  with  the  tests 
for  prussic  acid.  As  the  same  change  takes  place  in  the  stomach, 
bitter  almonds  cannot  be  safely  eaten  nor  the  bitter  almond  calce 
which  remains  after  the  expression  of  the  fixed  oil.  This  oil,  its 
alcoholic  solution  (almond  flavouring),  and  bitter  almond  water,  are 
active  poisons,  and  have  proved  fatal.  Of  these  three  preparations 
the  first  is  by  far  the  most  important,  as  it  Is  a  very  active,  and  a 
very  favourite,  poison. 
Essence  or  oil  of  bitter  almonds.— This  is  the  product  of 

the  distillation  of  the  pulp  or  emulsion  of  the  bitter  almond.  It 
contains,  in  addition  to  hydrocyanic  acid,  hydride  of  benzole, 
benzoin,  and  benzoic  acid.  The  acid,  to  which  it  chiefly  owes  its 
poisonous  properties,  may  be  separated  from  it,  and  the  essence 
thus  purified,  and  rendered  comparatively  harmless,  is  sold  for 
culinary  purposes.  The  essence,  or  oil,  previous  to  this  separation, 
contains  from  8^  to  14^  per  cent,  of  the  anhydrous  acid.  It  is, therefore,  froni  four  to  seven  times  as  strong  as  the  acid  of  the 
Pharmacopoeia.  A  liquid  variously  known  as  almond  flavour, 
spirit  of  almonds,  or  essence  of  peach  kernels,  consists  of  the  oil 
dissolved  in  seven  or  eight  times  its  quantity  of  spirit. 
Properties.— Ordinary  specimens  of  the  oil  have  the  colour  of 

amber,  a  peculiar,  pungent  odour,  due  in  part  to  the  prussic  acid which  it  contains,  and  a  bitter,  aromatic  taste.  It  is  heavier  than 
water,  which  dissolves  only  a  small  fraction  of  it ;  but  it  is  soluble 
in  alcohol  and  ether.  It  produces  a  greasy  stain  on  paper,  and  has a  slight  acid  reaction.    Strong  sulphuric  acid  reddens  it. 
Tests.— Those  of  hydrocyanic  acid.  Pour  drops  of  the  oil  into a  series  of  watch-glasses,  add  a  few  drops  of  distilled  water,  and 

,xt\^'1^'T^?°  and  Davidson  have  shown  that  poisoning  by  Pois  d'Achdi-v (Nat.  Ord.  Leguminosai)  is  due  to  the  development  of  prussic  acid  in  the 
seeds,  from  which  0-2..  per  cent,  may  be  extracted.  The  symptoms  are  those o  poisouiug  by  prussic  acid,  but  occur  later-in  2i  hours-and  last  longer  Soon 
after  eating  the  seeds,  there  is  vomiting,  and  pain  in  the  epigastrium  ('  P,-,ct  ' 

N  X  2 
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invert  them  over  disks  of  glass  moistened  with  the  several  tests 
(p.  585).  Or,  place  a  few  drops  of  the  oil  in  a  test  tube,  add  a 
drachm  of  distilled  water,  mix  well  by  shaking ;  pour  the  mixture 
on  a  wet  filter,  and  test  the  liquid  that  passes  through  for  dilute 
hydrocyanic  acid. 
Symptoms. — Those  of  poisoning  by  hydrocyanic  acid  (p.  539) ; 

but  the  symptoms  begin  later,  and  last  longer;  present  similar 
variety ;  and  similar  acts  of  volition  occupy  the  interval  between 
swallowing  the  poison  and  the  commencement  of  the  symptoms. 
Post-mortem  appearances.— Those  of  poisoning  by  prussic 

acid  (p.  540),  the  odour  of  the  oil  taking  the  place  of  that  of  the 
acid. 

Treatment. — That  of  poisoning  by  hydrocyanic  acid  (p.  540). 
Fatal  dose. — About  twenty  drops.  As  strong  specimens  of  the 

oil  have  from  foiir  to  seven  times  the  strength  of  the  acid  of  the 
Pharmacopoeia,  and  a  less  quantity  of  the  acid  than  fifty  minims 
has  proved  fatal,  it  is  probable  that  ten  or  twelve  drops  might 
kill  an  adult. 

Fatal  Period. — From  a  few  minutes  to  half  an  hour.  It  may 
destroy  life  as  speedily  as  prussic  acid  itself. 

Bitter  almond  water. — This  is  distilled  from  the  cake  left 
after  expressing  the  fixed  oil.    It  is  found  in  the  shops  of  variable 

strength,  from  a  quarter  per  cent,  to 
one  per  cent.,  and  should  never  be 
used  as  a  medicine.  It  owes  its 

poisonous  property  to  the  prussic 
acid  it  contains ;  and  responds  to 
the  tests  for  that  poison  (p.  534). 

The  symptoms,  post-mortem  appear- 
ances, and  treatment  are  those  of 

poisoning  by  the  acid  (p.  534). 
Laurel  water. — The  leaves  of  the 

cherry-laurel  (Frunus  lanrocerasus), 

fig.  137,  yield  both  a  distilled  water 
and  an  essential  oil,  which  have  the 

same  properties  as  the  water  and  oil  of 
bitter  almonds,  and  were  formerly 

employed  for  the  same  purposes.  The 

quantity  of  prussic  acid  in  the  water 
is  about  a  quarter,  and  in  the  oil 

three  and  a  quarter,  per  cent.  Other 

portions  of  the  plant  also  yield  the 

poison ;  but  it  is  not  contained  in  the 

pulp  of  the  fruit.  The  cherry-laurel water  has  more  than  once  proved 

fatal;  but  the  case  which  possesses 

the  greatest  interest  is  that  of  Sir  Theodosius  Bonghton,  poisoned 
by  Captain  Donellan  in  1781. 

Sir  Theodosius  Boughton,  a  healthy  young  man  twenty  ye
ars 

old,  was  in  the  habit  of  taking  a  laxative  draught  fro
m  the  hands 



OXALIC  ACID. 

of  his  mother.  Oa  the  morning  of  his  death  she  observed,  while
 

>nvino'  him  his  draught,  that  it  had  a  strong  smell  of  bitter 

riltnonds.  "  Two  minutes  after  he  took  it  she  observed  a  rattling  or 

rrurghno-  in  his  stomach  ;  in  ten  minutes  more  he  seemed  inclined 

to  dose"  and  in  live  minutes  afterwards  she  found  him  quite 

insensible,  with  the  eyes  fixed  upwards,  the  teeth  locked,  froth  run- 
ning out  of  his  mouth,  and  a  great  heaving  at  his  stomach,  and 

(burgling  in  his  throat.  He  died  within  half  au  hour  after  swallow- 

mg  the  draught."  The  body  was  carelessly  inspected  ten  days  after 
death,  but  tlie  post-mortem  appearances  threw  no  light  on  the 
cause  of  death.  The  odour  of  the  draught,  the  rapid  occurrence  of 

symptoms  so  closely  resembling  those  present  in  recorded  cases  of 

poisoning  by  prussic  acid,  and  the  speedy  death  of  the  sufferer,  at 

an  age  when  apoplexy  is  so  rare,  combine  to  leave  no  reasonable doubt  of  the  real  cause  of  death. 

II.  OXALIC  ACID. 

(Acid  of  Sugar.) 

Oxalic  acid,  under  the  name  of  acid  of  sugar,  is  largely  used 

by  bookbinders,  shoemakers,  and  workers  in  leather;  by  straw- 
bonnet  makers  and  workers  in  straw  ;  and  by  workers  in  brass  ; 
also  to  take  ink  stains  out  of  linen.  It  is  sold  both  by  druggists  and 
by  persons  who  supply  the  trades  using  it.  Its  cheapness  {2d.  per 
ounce),  common  employment,  and  known  activity,  commend  it  to 
the  suicide  ;  its  resemblance  to  Epsom  salts  leads  to  accidents ;  but 
its  sharp,  sour  taste  unfits  it  for  the  purpose  of  the  murderer,  unless 
mixed  with  some  strongly  flavoured  liquor,  such  as  gin,  brandy, 
rum,  porter,  or  strong  tea  or  coffee. 

Oxalic  acid  takes  the  sixth  place  among  the  poisons.  It  accounts 
for  about  twelve  deaths  per  annum,  or  about  1  in  20  of  the  ascer- 

tained poisons.  Of  12  deaths,  about  4  occur  in  men  and  8  in 
women,  and  the  majority  in  both  sexes  are  suicidal. 

Oxalic  acid  may  have  to  be  examined  in  substance,  in  solution, 
and  in  organic  mixtures. 

1.  In  Substance. 

The  crystals  are  transparent,  colourless,  or  nearly  so,  not  deli- 
quescent, very  sour  in  taste,  soluble  in  their  own  weight  of  hot,  and 

in  about  eight  times  their  weight  of  cold  water ;  also  in  alcohol. 
When  heated  on  platinum  foU,  they  are  wholly  dissipated.  When 
heated  on  a  plate  of  white  porcelain,  they  yield  a  white  sublimate 
at  180°,  and  melt  at  280°  Fahr. 

Th  ey  are  flattened  four-sided  prisms,  with  dihedral  or  tetrahedral 
summits  :  and,  when  deposited  from  solutions  of  the  acid,  have  the 
forms  shown  in  fig.  138.  They  resemble  the  crystals  of  sulphate 
of  magnesium  and  sulphate  of  zinc,  so  as  to  be  occasionally  con- 

founded with  them.    But  they  are  easily  distinguished. 
Oxalic  acid  has  a  sharp  sour  taste  ;  the  two  salts  are  bitter  :  the 

solution  of  oxalic  acid  has  a  strong  acid  reaction  ;  that  of  sulphate 



550 OXALIC  ACID. 

of  magnesium  is  neutral  and  that  of  sulphate  of  zinc  slightly acid  :  oxalic  acid  is  entirely  dissipated  by  heat,  or,  if  impure,  leaves only  a  scanty  residue  ;  the  two  salts  are 
lixed :  liquor  potassaj  added  to  a  solution 
of  the  acid  produces  no  change :  but  it 
precipitates  the  white  oxide  from  the 
sulphates  of  magnesium  and  zinc  :  the 
acid  efPervesces  with  solutions  of  the 
alkaline  carbonates,  but  yields  no  preci- 

pitate, while  the  sulphates  of  zinc  and 
magnesium  give  a  white  precipitate  with- 

out effervescence.  Oxalic  acid  discharges 

Soi„,io„  _^  colour  of  ink ;  the  other  crvstals  do 
...  , .  uot.  It  is  sufficiently  distinguished  from 

the  citric  and  tartaric  acids  by  the  defined  shape  of  its  crystals. 

2.  In  Solution. 

The  liquid  is  known  to  contain  an  acid  by  its  action  on  litmus, 
and  a  vegetable  acid,  or  acid  salt,  by  yielding  long  slender  prismatic 
crystals  on  evaporation  ;  and  these  being  dissipated  by  heat,  prove 
the  presence  of  oxalic  acid.  The  absence  of  precipitate  with  nitrate 
of  barium  shows  that  the  acid  was  not  sulphuric.  Nitrate  of  silver 
throws  down  a  white  precipitate.  Ammonia,  in  strong  solutions, 
produces  characteristic  radiated  crystals  of  oxalate  of  ammonium. 
Tho  characteristic  tests  by  which  the  acid  may  be  fully  identified 
are  the  following  : — 

1.  Nitrate  of  silver. — This  throws  down  an  abundant  white 
oxalate  of  silver,  soluble  in  nitric  acid  and  ammonia  ;  which,  when 
dried  and  heated  on  platinum  foil,  detonates,  and  is  dispersed  as  a 
white  vapour  of  finely  divided  metallic  silver. 

•2._  Sulphate  of  calcium. — The  salts  of  calcium  in  excess  give  with 
oxalic  acid  a  white  precipitate,  soluble  in  nitric  and  hydrochloric 
acids,  but  insoluble  in  the  vegetable  acids  and  in  ammonia. 

Sulphate  of  copper  yields  with  oxalic  acid  a  greenish-white 
precipitate  of  oxalate  of  copper.  The  soluble  salts  of  lead  also  give 
a  white  precipitate — a  fact  of  which  we  avail  ourselves  in  the 
process  for  organic  liquids. 

3.  In  Organic  Liquids. 

As  oxalic  acid  is  not  altered  by  contact  with  the  animal  textures 
or  with  food,  and  an  antidote  can  rarely  be  given,  the  process  for 
the  free  acid  is  comparatively  simple.  A  ready  method  of  detecting 
the  presence  of  oxalic  acid  in  organic  mixtures  is  by  dialysis 
throiigh  vegetable  parchment.  The  crystalline  oxalic  acid  diffuses 
through  the  water,  and  may  be  obtained  by  evaporation.  (See 
page  364.)  Or  it  may  be  diffused  into  a  solution  of  sulphate  of 
calcium,  in  which  case  the  characteristic  octahedral  crystals  of 
oxalate  of  calcium  will  be  formed. 
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The  acid  liquid,  if  dilute,  may  be  filtered  at  once,  but  if  not
,  we 

add  distilled  water,  allow  the  liquid  to  stand  for  a  time,  filte
r,  and 

concentrate  by  evaporation,  and  add  acetate  of  lead  till  a  prec
ipitate 

ceases  to  be  formed.  This,  the  oxalate  of  lead,  is  then  diffus
ed 

throuo'h  distilled  water,  and  sulphuretted  hydrogen  gas  transmitted 

through  it  for  two  hours.  Black  giilphide  of  lead  is  thrown  down  ; 

and  this  being  separated  by  filtration,  the  acid  remains  in solution. 

If  carbonate  of  calcium  or  magnesium  had  been  given  as  an 

antidote,  a  modified  process  is  required  to  detach  the  acid  from  the 

base.  The  solid  matters  must  first  be  broken  down,  and  brought 

to  the  consistence  of  a  thin  syrup  by  the  addition,  if  needful,  of 

distilled  water.  About  a  twentieth  of  its  bulk  of  carbonate  of 

potassium  must  then  be  added,  and  it  must  be  boiled  for  two  hours. 

The  resulting  liquid  contains  soluble  oxalate  of  potassium,  and 
insoluble  carbonate  of  calcium  or  magnesium,  which  being  separated 

by  filtration,  the  liquid  that  passes  the  filter  will  be  a  solution  of 

oxalate  of  potassium.  The  base  is  now  to  be  neutralised  with  pure 
nitric  acid,  and  the  solution  of  acetate  of  lead  to  be  added  as  long 

as  any  oxalate  of  lead  falls.  This  being  collected,  and  suspended 
in  distilled  water,  is  to  be  treated  by  sulphuretted  hydrogen,  the 

sulphide  of  lead  filtered  off,  and  the  acid  solution  tested  for  oxalic 
acid. 

If  the  antidotes  have  only  partially  neutralised  the  poison,  so 
that  the  liquid  has  an  acid  reaction,  the  first  process  must  be 

adopted  for  the  liquid  portion,  the  second  for  the  solid  matters. 
As  oxalate  of  calcium  exists  in  large  proportion,  but  in  small 

absolute  quantity,  in  rhubarb,  it  is  always  possible  to  attribute  its 
presence,  when  found  in  small  quantity,  to  rhubarb  having  been 
taken.  The  history  of  the  case,  with  the  previous  symptoms  and 
post-mortem  appearances,  will  meet  this  objection. 

A  strong  solution  of  oxalic  acid  stains  black  cloth  a  deep-brown 
colour  without  corroding  it,  it  reddens  the  vegetable  blues,  and  as 
it  removes  the  colour  of  ink,  it  is  used  to  discharge  writing. 
Quantitative  analysis. — Use  for  this  purpose  the  oxalate  of 

lead.  One  hundred  grains  correspond  to  42  of  the  crystallized  acid. 
Experiments  on  animals. — Large  doses  (such  as  3ss)  in 

strong  solution,  cause  symptoms  of  irritant  poisoning,  and  death 
from  collapse  in  from  two  to  twenty  minutes.  Black  extravasated 
blood  is  found  in  the  stomach,  and  there  are  marks  of  acute 
inflammation,  with  hardening  or  softening  of  the  lining 
membrane. 

The  effects  of  oxalic  acid  on  animals  have  been  investigated  by 
Onsum,  Cyon,  and  Hermann.  According  to  the  experiments  of 
Gyou,  when  oxalic  acid  is  injected  into  the  circulation  or  peritoneal 
cavity  of  rabbits,  it  acts  as  a  cardiac  poison.  Soon  after  injection 
the  pulse  becomes  very  weak  and  frequent,  dyspnosa  rapidly  comes 
on,  and  death  with  convulsions.  After  death  the  heart  is  found 
dilated  and  full  of  blood.  It  seems  to  act  on  the  intra-cardiac 

ganglia  (Hermann,  '  Experimentelle  Toxicologie '). 
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SYMPTOMS,  POST-MORTEM  APPEARANCES,  AND TREATMENT. 

Symptoms.— The  symptoms  iu  man  vary  with  the  dose  and  the 
concentration  of  the  poison.  When  the  dose  is  large,  and  the 
solntion  strong,  they  follow  immediately  on  the  swallowing.  An 
intensely  sour  taste  is  soon  followed  by  a  burning  sensation°in  the pit  of  the  stomach,  increased  by  pressure,  with  pain  and  constriction 
of  the  throat.  Vomiting,  sometimes  of  blood,  but  generally  of  a 
greenish-brovvn  or  black  grumous  matter,  soon  follows,  and,  if  the 
patient  survive  several  hours,  there  is  purging  of  a  similar  matter, 
sometimes  tinged  with  blood.  The  remaining  symptoms  are  those 
of  collapse  -extreme  debility,  pale  and  anxious  countenance,  cold 
and  clammy  skin,  small  and  frequent  pulse,  and  hurried  respiration. 
There  are  also  soreness  of  the  mouth,  inflammation  and  swelling 
of  the  tongue,  constrictiou  of  the  throat,  painful  deglutition,  intense 
thirst,  restlessness,  difficulty  of  breathing,  and  harassing  cough. 
Cramps  and  numbness  of  the  legs  and  arms,  acute  pain  iu  the  head 
and  back,  delirium  and  convulsions,  are  present  in  certain  cases. 

These  symptoms  are  subject  to  many  anomalies  and  exceptions. 
Even  pain  has  been  absent,  and  vomiting  has  not  occurred  till 
emetics  were  given.  A  rash  has  appeared  on  the  skin.  In  one 
case,  leeches  applied  to  the  epigastrium  soon  fell  off  dead. 
Post-mortem  appearances. — The  external  appeai-ance  of  the 

body  is  natural,  and  the  countenance  pale  and  composed.  The 
lining  membrane  of  the  mouth  and  fauces  is  generally  white, 
shrivelled,  and  easily  detached,  and  a  similar  appearance  extends 
into  the  gullet,  which  is  contracted  into  longitudinal  and  transverse 
folds,  while  the  epithelium  is  detached  in  small  irregular  patches, 
leaving  a  brown  surface  beneath.  The  tube  sometimes  closely 
resembles  a  piece  of  worm-eaten  wood.  (See  figs.  52  and  53,  p. 
370.)  The  stomach  contains  a  dark-brown,  or  greenish-brown, 
grumous  matter,  in  appearance  nearly  resembling  meconium, 
which  also  lines  the  oesophagus,  and  extends  into  the  duodenum. 
In  some  cases  the  lining  membrane  is  quite  pale  and  free  from 
rugte  ;  in  others  it  is  highly  inflamed,  and  the  rugaj  strongly 
marked.  It  is  easily  stripped  off,  and  in  some  instances  has  been 
extensively  detached.  Its  vessels  are  minutely  injected  with 
black  blood.  (See  fig.  54,  p.  371.)  Perforation  is  rare.  In  cases 
of  some  continuance,  the  small  intestines  present  the  same  appear- 

ances as  the  stomach.  The  peritoneum  has  been  found  inflamed, 
and  in  one  case  the  right  pleura.  The  lungs  are  sometimes  greatly 

congested,  and  in  one  instance  there  were  some  traces  of  inflamma- 
tion in  the  brain. 

Occasionally  the  most  characteristic  post-mortem  appearances, 
like  the  symptoms  diiring  life,  are  absent. 

Of  poisoning  by  oxalic  acid,  Ohristison  justly  observes  :  "IE  a 
person,  immediately  after  swallowing  a  solation  of  a  crystalline 

salt,  which  tasted  purely  and  strongly  acid,  is  attacked  with  bnru- 
ing  in  the  throat,  then  with  burning  in  the  stomach,  vomiting, 
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particularly  of  bloody  matter,  imperc
eptible  pulse,  and  excessive 

Ctuor^^ll  dies  in  an  hour,  or,  ̂tiU  -ore  m  twenty^^fa^^^^^^^^^^ 
or  ten  minntes,  I  do  not  know  any  fallacy  ̂ ^l"'^^  .^^^X'^^o 

with  the  conclnsion  that  oxalic  acid  was  the  can
so  of  death,  ̂ o 

parallel  disease  begins  so  abruptly  and  ^ 'post- 

no  other  crystalline  poison  has  the  same  effect.  *  ̂ ^e  po^^^^^ 

mortem  appearances  are  scarcely  less  c^^vac
tenstic.  The  wimlded 

and  corroded  gullet,  the  pale,  shrivelled,  
and  partially  detacbea 

mucous  membLe  of  the  ̂stomach,  the  dark  veins  ramx
f^^g  ou 

its  surface,  and  the  dark-brown  g'-'^.'^°^^%'^^"er  
wh  ch  hi  s 

cavity,  point  strongly  to  the  action  o
f  a  power  ul  corrosive 

poison  ;  while  the  absence  of  the  coloured  spots  
on  the  ̂ kin  pie- 

Sudes  the  supposition  of  the  effect  being  due  
to  either  of  the 

mineral  acids.  ,  , •,  (■ 

First  appearance  of  symptoms.-When  the 
 quantity  o  the 

poison  is  considerable  and  the  solution  concentrated, 
 the  symptonis 

begin  immediately.  If  the  quantity  is  small  and  t
he  solution  wealr, 

they  may  be  delayed  for  some  hours.  i  n  4.  i  /•„  f 

Fatal  dose.— Less  than  half  an  ounce  has  proved  fatal  (i
n  the 

case  of  a  lad  set.  sixteen,  about  a  drachm);  but  a  smaller  q
uantity 

has  produced  severe  symptoms,  and  recovery  has  taken  pl
ace  atcei 

the  administration  of  two  or  three  times  as  much.  _ 

Fatal  period.— Death  may  take  place  in  less  than  ten  minm
es. 

In  one  case,  the  subject  of  an  inquest  held  by  Mr.  Wakley,  it  must 

have  been  nearly  instantaneous.  Life  has  been  prolonged  to  tne 

twenty-third  day,  the  dose  having  been  half  an  ounce. 

Mortality.— The  majority  of  cases  prove  fatal.  A  small  number 
recover  under  prompt  treatment. 

Treatment.— The  proper  antidote  is  chalk,  suspended  in  water. 

Ma<?nesia  or  its  carbonate  may  also  be  used:  in  the  absence  ot 

these,  the  plaster  of  the  apartment.  Lime  water  and  oil  have  been 

used  with  advantage ;  but  the  alkalies  are  inadmissible.  Warm 

water  may  be  given  freely,  after  the  use  of  the  antidotes.  If  vomit- 
ing is  not  present,  emetics  of  sulphate  of  zinc  may  be  employed. 

The  stomach-pump  should  not  be  used,  or  it  should  be  introduced 
with  the  greatest  caution. 

BINOXALATE  OP  POTASSIUM. 

(Scdt  of  Sorrel,  Essential  Salt  of  Lemons.) 

This  salt  is  a  constituent  of  wood-sorrel  and  of  other  plants.  It 

*  Of  11  cases  of  poisoning  by  oxalic  acid  reported  in  tlie  Journals,  5  were 
accidental,  and  G  suicidal.  Of  the  accidental  cases,  3  were  by  mistake  for 
Epsom  salts.  Of  13  cases,  G  recovered,  and  7  died;  3  occurred  in  males  and 
10  in  females.  The  duration  of  the  fatal  cases  was  as  follows — 2  of  a  quarter 
of  an  hour,  1  of  twenty  minutes,  1  of  less  than  half  an  hour,  and  1  of  eight 
days.    The  average  duration  of  the  first  4  cases  was  about  twenty  minutes. 

I'he  reader  is  referred  to  the  following  cases:  'Med.  Gazette,'!.  757;  v. 
701;  xxvii.  870;  xxxi.  491.  'London  Medical  depository,' vi.  474;  xi.  20  ; 
xii.  18.  'L.ancet,'  Dec.  1.5,  1827;  vol.  ix.  ;  x.  512  ;  x.xxii.  748;  xxxiii.  2!). 
'  Guy's  Hospital  Hepoi'ts,'  vii,  353.    '  Ediu.  Med,  and  Surg.  Journal,'  xxxiv.  07. 
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IS  used  for  blea.ching  straw  and  removing  ink  stains,  for  which 
of  potassium^s  sold  under  the  name of  essential  salt  of  emons  "  for  three  half-pence  the  half  ounce As  a  poison  It  is  nearly  as  active  as  oxalic  acid.  It  has  been  taken by  mistake  for  cream  of  tartar. 
Tests.— The  salt  consists  of  colourless  rhombic  prisms  ;  has  a 

ovnL  !  f  ̂^■''^^  acid  reaction;  and  is  much  less  soluble  than 
rpfp^Kll  '  T*^"^^'.^?  forty  parts  of  water  for  its  solution.  It 

^  fl  l""  ̂l^^^'^'S  a  white  precipitate  with  nitrate  of silver  and  sulphate  of  calcium,  and  in  its  reactions  with  sulphate of  copper  and  the  salts  of  lead.  ' 
Wheu  the  crystals  are  heated  on  platinum-foil,  they  leave  a wliite  ash  of  carbonate  of  potassium,  which  effervesces  with  nitric 

acid,  forming  nitrate  of  potassium.  When  they  are  heated  on  a 
slab  of  porcelain,  they  sublime  at  280°  Fahr.,  and  a  superimposed disk  of  glass  bears  a  sublimate  of  coarse  white  crystals. 
Symptoms.— Those  of  poisoning  by  oxalic  acid.  In  a  case  of 

recovery  after  taking  a  quarter  of  a  teaspoonful,  reported  by  Dr. ± .  0  Webb  there  was  burning  in  the  throat,  a  red  tongue,  intense 
thirst,  no  abdomiual  pain,  vomiting  after  the  lapse  of  two  hours, 
severe  pam  in  the  loms,  dysuria,  great  weakness  of  the  legs,  paiu m  the  head,  and  cramps  in  the  hands  and  legs. 
Post-mortem  appearances.— As  in  poisoning  by  oxalic  acid. Treatment.— That  of  poisoning  by  oxalic  acid. Fatal  dose.— Half  an  ounce. 
Fatal  period.— Eight  minutes,  in  a  lady  recently  delivered. 
Mortality.— Like  oxalic  acid,  it  has  proved  fatal  in  the  greater number  of  cases. 

Tartaric  Acid  has  been  once  or  twice  taken  as  a  poison. 
Tests. — This  acid  crystallizes  in  oblique  rhombic  prisms.  It  is colourless,  and  has  a  pleasant  taste  ;  is  soluble  in  five  or  six  times 

its  weight  of  water,  and  less  soluble  in  alcohol.  When  heated,  it 
first  fuses,  and  then  burns  with  a  light  red  flame,  giving  out  a 
peculiar  odour,  and  leaving  an  abundant  deposit  of  carbon.  It  also 
deposits  carbon  when  heated  with  strong  sulphuric  acid. 

The  solution  deposits  feathery  crystals ;  yields  no  distinct  preci- 
))itate  with  nitrate  of  silver ;  and  gives  with  the  salts  of  potassium 
a  white  granular  precipitate  (the  bitartrate) ;  aided  in  dilute  solu- 

tions by  friction  of  the  sides  of  the  vessel  with  a  glass  rod. 
Experiments  on  animals.— These  prove  that  tartaric  is  much 

less  active  than  oxalic  acid.  In  full  doses  it  destroys  life  in  less 
than  an  hour,  with  great  weakness,  and  palsy  of  the  limbs. 
Symptoms. — One  ounce,  dissolved  in  half  a  pint  of  warm  water, 

proved  fatal  to  a  young  man  in  nine  days,  with  the  ordinary  symp- 
toms of  irritant  poisoning.   There  are  no  specific  symptoms. 

Post-mortem  appearances. — In  the  case  just  referred  to,  in- 
flammation of  the  greater  part  of  the  alimentary  canal. 

Treatment. — By  the  same  antidotes  as  oxalic  acid,  with  the 
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after-treatment  proper  to  the  class  of  irritants.  The 
 soluble  salts 

of  potassium  are  not  contra-indicated,  as  m  poisoning  b
y  oxalic 

acid. 

Citric  Acid,  as  shown  by  experiments  on  animals,  is  a  mor
e 

active  poison  than  the  tartaric.  In  a  case  of  poisoning  by  it,  the 
treatment  would  be  that  proper  to  oxalic  or  tartaric  acid. 

III.  ACONITE. 

(Aconitum  Napellm,  Monlcsliood,  Wolfsbane,  Blue-rochet.) 

With  the  exception  of  the  Aconitum  ferox,  which  grows  on  the 

Himalayan  mountains  in  India,  the  Aconitum  napellus  is  the  most 

active  poisonous  plant  of  the  many  that  go  by  the  name  of  aconite. 
Some  have  no  poisonous  property 

whatever.  But  not  only  is  the  Aconi-  Fig.  139. 
tum  napellus,  with  this  single  excep- 

tion, the  most  active  poisonous  plant 
bearing  the  name  aconite,  it  is  also, 
when  compared  with  other  poisonous 
plants,  a  very  fatal  one ;  and  there 
is  reason  to  believe  that  Aconitine, 
the  active  principle  of  the  plant,  is 
the  most  deadly  poison  in  existence. 

Monkshood  belongs  to  the  natural 
oi-deriiomi«ci(?acece, or  Crowfoot  tribe. 
It  is  a  beautiful  plant,  from  two  to 
six  feet  in  height,  with  dark  green 
leaves,  of  very  characteristic  form, 
and  a  terminal  si^ike  of  rich  blue 
Howers.  It  grows  on  hilly  ground 
in  many  parts  of  Europe,  is  supposed 
to  be  indigenous,  and  is  often  culti- 

vated as  a  garden  flower.  Fig.  139 
shows  a  cutting  of  the  plant. 

All  parts  of  the  plant  are  poison- 
ous, but  the  root  is  the  most  active. 

Both  root  and  leaves  have  been 
several  times  taken  as  poisons ;  and 
the  extract  and  tincture  have  also 

proved  fatal. 
The  leaves  and  root  are  in  the  British  Pharmacopoeia.  The  fresh 

leaves  and  flowering  tops  yield  an  extract  of  which  the  dose  is 
from  1  to  2  grains;  and  the  dried  root  a  tincture  (54|  grains  to 
1  fluid  ounce— dose,  5  to  1.5  minims)  and  a  liniment  (1  ounce  to  a 
fluid  ounce). 

The  leaves  are  completely  divided  to  the  base  into  five  wedge- 
shaped  lobes,  which  are  again  divided  into  three,  the  segments 
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being  linear.  They  are  not  easily  mistaken  for  the  leaves  of  anv 
other  plant.  

■' 
The  seeds  are  numerous,  three-sided,  irregularly  twisted,  and 

wrmkled,  of  a  black  or  dark-brown  colour,  a  sixth  of  an  inch  long, 
Fig  140  Fic,  Ml        weighing  25  to  the  grain.    Fig.  llo shows  their  size  and  shape,  and 

fig.  141  the  markings  on  their  sur- 
face, as  seen  under  the  microscope. 

A  single  seed  contains  enough  of 
the  active  principle  of  the  plant  to 
produce  numbness  and  tingling  of 
the  lips,  tongue,  and  throat. 

,  The  root  has  more  than  once 
been  scraped  and  eaten  instead  of  the  horse-radish.  This  accident 
occnrred  m  1836  to  a  Mr.  and  Mrs.  Prescott  and  their  child,  whose 
cases  are  minutely  described  by  Pereira ;  in  1842  to  a  lady  residing 
at  Lambeth  (Taylor) ;  in  the  winter  of  1853  to  two  brothers,  of 
whom  one  died  and  the  other  recovered.  Still  more  recently,  in 
the  wmter  of  1856,  the  poison  killed  two  priests  at  Dingwall,  and 
a  third  person  out  of  five  who  were  affected  at  a  dinner  there.  In 
the  next  year,  1857,  a  case  occurred  in  London.  The  recorded 
cases  are  now  very  numerous.  The  root  has  also  been  given  inten- 

tionally in  one  instance  at  least. 
It  is  not  easy  to  understand  how  the  root  of  monkshood  should 

be  mistaken  for  that  of  the  horse-radish,  even  if  the  respective 
plants  were  not  attached  to  the  roots;  for  though  the  section  of 
both  roots  is  white  when  fresh,  the  scrapings  of  monkshood  are 
friable  and  succulent,  those  of  the  horse-radish  tough  and  stringy, 
and  the  first  soon  acquire  a  pink  hue,  while  the  second  remain 
white.  The  two  roots  differ  in  shape,  colour,  and  taste.  The  root 
of  monkshood  is  conical,  and  throws  off  a  large  number  of  curling 
fibres,  and  it  is  not  unusual  to  find  one  or  more  pear-shaped  tubers, 
attached  by  narrow  necks  to  the  upper  part  of  the  root-stock,  as 
in  the  specimens  shown  in  fig.  142,  which,  with  the  single  root  in 
rig.  143,  were  selected  out  of  a  large  number  of  fresli  roots  of 
Aconitum  napellus,  as  presenting  the  most  characteristic  varieties 
of  form.  The  figures  are  of  the  size  of  the  roots  themselves;  but 
it  must  be  understood  that  the  single  root  may  attain  two  or  three 
times  the  size  depicted  in  fig.  143.  On  the  other  hand,  the  root, 
or,  as  it  is  commonly  called,  the  stick  of  the  horse-radish  (fig.  144) 
is  cylindrical  in  all  its  larger  branches,  and  throws  off  straight 
rootlets.  The  colour  of  the  monkshood  root  is  a  dark  nut-brown 
externally,  that  of  the  horse-radish  is  buff-coloured.  The  root  of 
the  monkshood,  when  chewed,  soon  causes  a  peculiar  tingling  and 
numbing  sensation  in  the  lips,  with  a  feeling  of  enlargement,  and 
a  similar  sensation  in  the  throat,  when  swallowed;  and  this  sen- 

sation continues  for  several  hours ;  the  taste  of  the  horse-radish  is 
pungent  and  sweet,  causing  profuse  lacrimation,  but  not  being 
very  persistent. 

This  peculiar  numbness  and  tingling  of  the  lips  is  pro- 
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duced  by  the  leaves  and  seeds,  and,  in
deed,  by  every  part 

plant. 
Fig.  142. 

The  different  species  of  aconite  contain  active  principles  which 

differ  somewhat  in  chemical  characters  and  activity,  but  the 
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Thfo'^r'  "^P'-^^l^s  owes  its  activity  to  an  alkaloid,  Aconitine. Ihia  occurs  geaerally  as  a  white  amorphous  powder.   A  crystalline 
form  also  exists-Morson's  or  English  aconitine.  said  to  be  prepared from  the  Aconitum  ferox,  and  termed  Pseudaconitine 
.r.^ii^  aconitine  is  sparingly  soluble  in  water,  but  readily soluble  m  alcohol,  ether,  amylic  alcohol,  benzene,  and  chloroform It  torms  salts  with  acids  which  are  not  crystalline.  It  eives  pre- 

cipitates with  the  general  reagents  for  alkaloids  (p.  353)7  with  the exception  of  chloride  of  platinum.  When  heated  on  porcelain,  it readily  melts  into  a  yellow  liquid,  gives  o£E  a  light  vapour,  and spreads  into  an  abundant  carbonaceous  layer.  It  melts  at  140°  F 
and  at  400  yields  sublimates  which  are  not  crystalline 

Special  characters.— a.  A  peculiar  numbness  and  tino^Hno- 
when  applied  to  the  lips,  tongue,  or  palate,  b.  Sulphuric  acicl  dis"- solves  it  at  hrst  without  colour,  or  with  a  faint  yellow  colour,  which 
gradually  passes  through  brown  and  red-brown  to  a  violet-red 
■which  lasts  a  long  time.  c.  A  similar  violet  colour  is  produced  by cautiously  evaporating  the  alkaloid  with  officinal  phosphoric  acid 
Dilute  sulphuric  acid  produces  the  same  effect,  but  the  phosphoric 
acid  is  the  more  characteristic,  as  sulphuric  acid  produces  a  similar 
colour  with  other  alkaloids.  Aconitine  may  be  separated  from 
organic  liquids  by  the  Stas-Otto  process  already  described  (p.  353). 

In  the  fresh  root  the  alkaloid  is  contained  in  the  proportion  of  a 
quarter  to  three-quarters  of  a  grain  in  the  ounce,  and,  in  the  dried 
root,  of  twelve  to  thirty-six  grains  to  the  pound. 
Experiments  on  animals— These  have  been  made  with 

monkshood_  and  its  active  principle,  aconitine ;  but  there  is  con- 
siderable discrepancy  in  detail  regarding  the  effects  of  aconitine, 

depending  to  a  large  extent  on  the  differences  in  composition  of  the 
alkaloid  used.    The  English  aconitiue  is  much  more  powerful  than 
the  French  or  German.   According  to  Dr.  Fleming,*  aconite,  when 
introduced  into  the  system  of  one  of  the  lower  animals,  causes, 
successively,  weakness  of  the  limbs,  and  staggering;  accelerated, 
or  slow  and  labouring  respiration  ;  paralysis ;  diminution,  or  total 
loss,  of  sensibility  of  the  surface ;  dimness  of  vision,  or  actual  blind- 

ness ;  increasing  difficulty  of  breathing ;  and,  after  a  few  spasmodic 
twitches,  death  by  asphyxia.  Headland  f  ascribes  death  to  paralytic 
syncope.   DuckworthJ  regards  the  cause  of  death  as  a  combination 
of  syncope  and  asphyxia  in  small  doses,  and  syncope  proper  in 
larger  doses.    Both  these  observers  noted  copious  salivation  and 
vomiting  in  the  animals  experimented  on,  in  addition  to  the  affec- 

tion of  the  heart,  respiration,  and  sensory  and  motor  functions. 
Fleming  found  the  pupils  usually  contracted.    This  also  was  ob- 

served by  Duckworth,  while  Headland  and  others  have  described 
the  pupils  as  dilated.   Apparently  the  state  of  the  pupils  is  not 
constant,  and  contraction  may  give  place  to  dilatation  before 
death. 

*  'An  Enquiry  into  the  Properties  of  the  Aconitum  Napelhis.' 
t  '  The  Action  of  Medicines,'  1867. 
t  'Brit.  Med.  Jour.,'  March  2, 1861. 
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Aconite  exerts  a  very  decided  action  on  t
he  heart  but  some 

nnintq  of  difference  ex  st  among  experiment
ers  as  to  its  exact 

rjuence  Apparently  there  is  at  first  ̂   ̂li^SJjfX  ̂ c-^^^^^^ heart's  action  by  stimulation  of  the  vagi,  followed  
by  mcreasea 

raSity  with  loss  of  power,  ending  in  complete  
paralysis  in  a  state 

Sdtstole.  The  paralysis  of  the  heart  accounts  
for  the  dyspnoea 

and  convulsions  which'  are  observed.  As  regards  the  
action  of 

aconite  on  the  nervous  system  and  the  motor  and  sensory  
functions, 

it  is  stated  by  some  that  the  effect  is  primarily  on  
the  spmal 

centres,  by  others  that  it  is  due  to  direct  action  on  the_  
peripheral, 

sensory  and  motor  nerves.  Death  is  the  result  mainly  
of  the 

cardiac  paralysis,  which  may  manifest  itself  as  syncope,  
or  with 

dyspnoja  and  convulsions.  ,  .        i  t,-„„4. 

The  symptoms  of  poisoning  by  monkshood  m  the  human 
 subject 

are  —numbness,  tingling,  and  burning  heat  in  the  mouth, 
 throat 

and  stomach,  followed  by  nausea  and  vomiting,  with  pam  an
d 

tenderness  of  the  epigastrium.  The  numbness  and  tingling  speedi
ly 

become  general,  with  diminished  sensibility  of  the  surface,  vertig
o, 

dimness  of  vision,  or  complete  blindness,  tinnitus  aurium, 
 and 

occasionally  deafness;  frothing  at  the  mouth;  sense  of  constr
iction 

in  the  throat,  with  sensations  of  weight  and  enlargement  of  various
 

parts  of  the  body,  but  especially  of  the  face  and  ears ;  great  muscu
- 

lar feebleness,  with  general  tremor ;  more  or  less  difficulty  of 

breathing,  and  speechlessness  ;  and  distressing  sense  of  sinking  at 

the  pit  of  the  stomach,  and  dread  of  approaching  death.  The  pulse 

becomes  small,  feeble,  irregular,  and  finally  imperceptible  both  at 

the  wrist  and  heart ;  the  extremities,  and  afterwards  the  whole  body 

becomes  cold,  and  a  clammy  sweat  bedews  the  surface ;  finally, 

the  countenance  grows  blanched,  the  pupils  dilated,  the  lips 

bloodless,  and,  with  a  few  hurried  gasps,  the  individual  expires. 

The  mental  faculties  usually  remain  perfect  till  the  last,  but  there 

may  be  slight  delirium  with  convulsions.  There  is  no  tendency  to 

sleep.  Death  is  often  sudden.  Dr.  Carl  Meyer  prescribed 

aconitine  nitrate  for  a  patient,  who  took  9-2  milligrammes  (0-14 
grain)  in  48  hours,  with  the  production  of  severe  symptoms  of 

poisoning.  To  show  that  the  symptoms  were  not  due  to  the 

medicine'',  Dr.  Meyer  took  some  of  it,  equal  to  4  milligrammes  of 
nitrate  of  aconitine,  and  died  in  five  hours  with  symptoms  of 

aconite  poisoning.* 
Post-mortem  appearances. — G-eneral  venous  congestion, 

and,  in  some  cases,  engorgement  of  the  brain  and  its  membranes, 
with  considerable  sub-arachnoid  effusion ;  also  occasionally  signs 

*  '  Beri.  Klin.  Woohenscli.'  1880,  No.  24,  pp.  338,  .BoG.  lu  1882,  Dr.  Lnmsoii 
was  convicted  and  executed  for  the  murder  of  Lis  brother-in-law,  Percy 

Malcolm  John,  by  administering  to  him  MorsDn's  Aconitine,  estimated  as  a 
dose  of  2  grains,  in  a  capsule.  Death  occurred  in  four  hours  and  five  minutes. 
The  chief  post-mortem  appearance  was  congestion  of  the  cardiac  end  of  stomach 
and  of  the  duodenum.  Drs.  Stevenson  and  Dupr(5  obtained  aconitine  by  a  modi- 

fication of  Stas's  process  from  the  stomach-contents  and  a  portion  of  the  viscera. 
(Sec'Lanoet,' vol.  i,  1882). 
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of  gastro-intestinal  irritation.  But  tliese  appearances  are  not characteristic. 

Commencement  of  symptoms.— In  a  few  minutes,  or  not  for one  or  two  hours. 

Fatal  period.— Shortest,  an  hour  and  a  quarter;  lontrest twenty  hours ;  average,  less  than  four  hours.  The  maiority  of deaths  occur  within  three  hours. 

Fatal  dose.— Of  the  root,  it  is  believed  that  less  than  a  drachm 
has  proved  fatal ;  of  the  alcoholic  extract,  four  grains  ;  of  the  tinc- 

ture, a  drachm.  But  very  severe  symptoms  have  been  produced  by 
much  smaller  quantities.  AccordingtoHeadland'sexperimeDts,aconi- tme  is  so  active  that  grain  wiUkill  a  mouse  ;  a  small  bird  in  a 
tew  minutes,  and  -^th  almost  instantaneously  ;  oi  a.  graiu  a  cat, 
and  1^  of  a  grain  the  same  animal  in  twenty  minutes  or  half  an 
hour.  Headland  is  of  opinion  that  of  a  grain  will  kill  an 
adult,  and  Herapath  performed  an  analysis  in  a  case  at  Bristol 
from  which  he  inferred  that  ̂ th.  of  a  grain  bad  proved  fatal' as  in  the  case  of  Dr.  Meyer :  7^00*^1  oi  a  grain  causes  tingling 
and  numbness  of  the  tip  of  the  tongue  (^^ooth  grain  of  English 
aconitine),  and  -j^th  dissolved  in  spirit  and  rubbed  into  the 
skin  causes  loss  of  feeling,  lasting  for  some  time. 
Treatment. — The  treatment  will  consist  in  the  prompt  adminis- 

tration of  an  emetic,  followed,  after  an  interval  of  time,  by  a  full 
dose  of  castor  oil.  Stimulants,  such  as  hot  brandy  and  water  and 
ammonia,  must  then  be  freely  administered,  and  strong  coffee  may 
be  given  with  advantage.  Dr.  Fleming  also  recommends  friction 
of  the  spine  and  limbs  with  warm  cloths  and  spirituous  liniments, 
and  sinapisms,  or  bottles  of  hot  water,  to  the  prascordia  and  extremi- 

ties ;  and  that  convulsions,  if  they  come  on,  should  be  treated  by 
opening  the  jugular  vein  ;  and  great  dyspnoea,  and  extreme 

feebleness  of  the  heart's  action,  by  artiticial  respiration,  and  slight galvanic  shocks  passed  through  the  heart. 
Dr.  Fothergill  has  called  attention  to  the  fact  that  the  heart  of 

frogs  poisoned  with  aconite  can  again  be  made  to  contract  by 
the  application  of  digitalis,  thus  indicating  some  sort  of  physio- 

logical antagonism.  A  most  interesting  case  of  the  successful 
application  of  this  view  to  poisoning  with  aconite  in  the  human 

subject  has  been  recorded  by  Dobie  ('  Brit. .  Med.  Journ.,' 
Dec.  21,  1872).  A  patient  had  swallowed  one  ounce  of  Fleming's 
tincture,  and  was  at  the  point  of  death  ;  but  by  the  subcutaneous 
injection  of  20  minims  of  tincture  of  digtalis,  and,  after  twenty 
minutes,  the  administration  by  the  mouth  of  a  drachm  along  with 
ammonia  and  brandy  (twice  repeated  within  an  hour),  complete 
recovery  took  place.  This  case  affords  good  reason  for  the  future 
employment  of  digitalis  in  poisoning  by  aconite. 

Diagnosis. — In  some  instances  we  are  able  to  identify  portions 
of  the  plant  itself  in  the  alimentaiy  canal.  An  alcoholic  extract 
of  the  contents  of  the  stomach,  applied  to  the  lips,  produces  the 
peculiar  numbness  and  tingling  already  described,  and  if  given  to 
some  small  animal  would  be  identified  by  its  fatal  effects. 
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{Bigiialis  Pw)j>urea,  Fu.cglove,  Purple  Foxglove.) 

This  is  an  indigenous  plant,  common  abont  banks  and  hedge-rovva 
and  in  pastures  on  a  gravelly  or  sandy  soil.    It  is  also  cultivated 
for  its  elegant  sbape  and  purple  dotted  flowers 

(Bg.  145).  I'ig-  l-i^- 
It  belongs  to  the  natural  order  ScroplMla- 

riacew,  or  fig-worts. 
All  parts  of  the  plant  are  believed  to  be 

poisonous,  and  the  leaves  have  more  than  once 
destroyed  life. 

Tlie  dried  leaves  have  a  place  in  the  British 
Pharmacopoeia;  and  yield  an  infusion  (3  grains 
to  1  ounce ;  dose,  two  to  four  drachms)  and  a 
tiucture  (54^  grains  to  one  fluid  ounce ;  dose, 
ten  to  thirty  minims). 
The  root  consists  of  numerous  long  slender 

fibres,  and  is  not  likely  to  be  confounded  with 
any  of  the  common  edible  roots. 

The  leaves  are  ovate,  narrowed  at  the  base, 
crenate,  rugose,  and  veined,  downy,  especially 
on  the  under  surface.  The  dried  leaves  have  a 
dull  green  colour,  a  faint  odour,  and  a  bitter 
nauseous  taste. 

The  seeds  are  of  the  small  size  shown  in  4,  fig.  48,  p.  350  ;  and 
weigh  about  1126  to  a  grain.  They  are  of  a  light  brown  colour, 
cylindrical,  ovoid,  or  conical  in  shape,  and  when  viewed  by  the  lens 
or  microscope,  present  a  pitted  appearance.  They  resemble  the  seeds 
of  the  Lobelia  inflata  in  coloui',  but  are  somewhat  larger,  and  differ widely  in  microscopical  character. 

Digitalis  owes  its  activity  to  an  active  principle,  or  rather,  a 
mixture  of  different  active  principles,  termed  Digitalin.  Accord- 

ing to  Schmiedeberg,  there  are  five  principles  :  digitoxin,  digitalin, 
digitalein,  digitonin,  and  digitin,  the  first  three  being  the  cardiac 
poisons.  All  these,  except  digitoxin,  are  glucosides,  and  are  precipit- 

ated from  solution  by  tannin.  The  'digitalins'  of  commerce  are 
mixtures  iu  varying  proportions  of  these  active  principles.  Digitalin 
is  met  with  either  white  and  amorphous,  or  of  a  yellowish  colour. 
It  is  sparingly  soluble  in  water,  and  has  an  intensely  bitter  taste. 
It  IS  readily  soluble  in  alcohol,  amylic  alcobol,  and  chloroform. 
It  may  be  extracted  from  acid  and  alkaline  solutions  by  ether,  but chloroform  is  the  best  solvent. 
When  heated  on  porcelain  it  darkens,  melts  slowly  into  a  brown 

liquid,  yields  an  abundant  thick  vapour,  and  swells  into  a  bulky 
black  ash.  The  vapour  has  the  odour  of  the  drag.  It  swells  and 
sublimes  at  310°  F.    The  sublimate  is  not  characteristic. 
Tests.— a.  Sulphuric  acid  changes  it  to  a  reddish-brown,  which deepens  when  the  solution  is  warmed,  and  still  more  soon  heating b.  Ihe  solution  in  sulphuric  acid  mixed  with  a  trace  of  bromine 0  0 
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(according  to  Otto,  best  effected  by  stirring  it  with  a  glass  rod 
dipped  in  water  standing  over  bromine)  gives  a  purple-red  colour 
resembling  the  petals  of  the  flower,  c.  Heated  with  strong  hydro- 

chloric acid,  it  turns  greenish  or  brownish,  d.  The  physiological 
test  described  below, — viz.,  the  action  on  the  frog's  heart. 
Experiments  on  animals. — In  moderate  doses  digitalis  causes 

vomiting,  giddiness,  languor,  and  death  in  twenty-four  hours.  In 
larger  doses,  in  addition  to  these  symptoms,  tremors,  convulsions, 
stupor,  and  coma.  Injected  into  the  veins,  it  kills  in  a  few  seconds, 
by  acting  on  the  heart  and  pulmonary  circulation.  In  one  of  Mr. 

Blake's  experiments,  an  infusion  of  three  drachms  of  the  leaves 
iujected  into  the  jugular  vein  arrested  the  action  of  the  heart  in 
five  seconds,  that  organ  after  death  being  motionless,  turgid, 
unirritable,  and  its  left  cavities  full  of  florid  blood. 

Digitalin  acts  specially  on  the  heart  and  vascular  system.  The 

heart's  action  is  at  first  strengthened  and  the  pulse  retarded,  while 
the  blood  pressure  is  raised  by  contraction  of  the  blood-vessels. 
Later,  a  pai-alytic  condition  both  of  the  heart  and  blood-vessels 

ensues.  In  very  large  doses  paralysis  of  the  heart's  action  comes 
on  rapidly  without  a  previous  stage  of  stimulation. 

The  interesting  experiments  of  Drs.  Fagge  and  Stevenson*  have 
shown  that  the  substance  shares  with  veratrum  viride,  squill, 

and  one  or  two  other  poisons,  the  power  of  acting  on  the  frog's 
heart  in  a  characteristic  manner,  causing  a  peculiar  form  of 
irregularity  in  its  beats,  the  stoppage  of  the  ventricle  in  the  white, 
contracted  state,  and  the  retention  of  the  voluntary  power 

when  the  heart  stops,  and  for  at  least  15  to  20  minutes  after- 
wards. 

The  quantity  of  the  alkaloid  in  the  leaves  is  less  than  one  per 

cent. ;  and  it  is  believed  that  a  dose  of  y',;  grain  would  produce 
symptoms  of  poisoning  in  an  adult. 

Symptoms. — In  the  human  subject,  a  single  fatal  dose  occa- 
sions : — Vomiting,  purging,  and  severe  colicky  pains ;  pain  in  the 

head,  giddiness,  and  dimness  of  vision,  or  actual  blindness;  a  dilated 

and  insensible  pupil ;  a  slow,  weak,  and  irregular,  or  intermittent 

pulse;  nausea  and  faiutness,  with  occasional  syncope;  the  skm 

covered  with  a  cold  perspiration ;  the  patient  being  much  worse  when 

he  assumes  the  upright  posture.  Salivation  is  a  common  occurrence. 

The  urine  is  suppressed  ;  convulsions  occasionally  occur  ;  and  the 

patient  sometimes  continues  for  a  long  time  in  a  state  of  stupor. 

In  two  fatal  cases  death  took  place  in  twenty-two  hours.  When 

the  poison  is  not  fatal,  the  recovery  occupies  several  days,  and  tne 

circulation  is  slowly  restored  to  its  noi-mal  state. 
The  Post-mortem  appearances  are  turgescence  of  the  vessels 

of  the  brain,  and  redness  of  the  membrane  of  the  stomach. 

Occasionally,  in  the  practice  of  medicine,  serious  symptoms  show 

themselves,  without  terminating  fatally.    These  are  dryness  m  the 

•  *  '  On  the  Applicatiou  of  Physiological  Testa  for  certain  Organic  Poisous, 

aud  especially  Digitaliue; '  '  Guy's  Hospital  Eeports,'  3rcl  Sones,  vol.  xu.  p.  2/. 
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throat,  and  thirst ;  nausea ;  headache ;  salivation ;  giddiness,  and 

dimness  of  sight,  an  appearance  of  sparks  before  the  eyes,  and  a 

feeling  of  pressure  on  the  eyeballs,  with  weakness  of  the  limbs,  and 
a  weak  and  rapid  pulse. 

The  symptoms  arising  from  the  gradual  accumulation  ot  the 

poison  are  nausea,  dryness  of  the  mouth,  loss  of  appetite,  vomiting, 

and  Intense  thirst ;  giddiness,  and  throbbing  of  the  temples  ;  rest- 
lessness and  sleeplessness ;  a  hot  and  moist  skin ;  great  languor 

and  depression,  with,  in  most  cases,  a  slow  jjulse.  Diarrhosa, 
salivation,  an  Increased  flow  of  urine,  delirium,  spectral  illusions, 
convulsions,  and  coma,  are  occasional  symptoms. 

Fatal  dose. — This  has  not  been  ascertained.  No  poison  in 
common  use  Is  of  more  uncertain  operation ;  and  In  the  treatment 
of  inflammatory  diseases,  as  well  as  In  delirium  tremens,  it  is  often 
administered  In  doses  which  would  be  very  unsafe  In  a  state  of 
health.  Pereira  cites  several  cases,  both  in  children  and  adults,  in 
which  the  tincture  of  digitalis  was  given  in  such  doses  as  twenty 
drops  three  times  a  day  to  an  infant,  aud  from  half  an  ounce  to  an 
ounce  to  an  adult ;  but  in  these  cases  the  natural  operation  of  the 
poison  was  counteracted  by  disease  accompanied  by  decided  febrile 
action,  or  by  Intoxication  attended  by  great  excitement  of  the 
circulation. 

There  is  one  case  on  record  of  homicidal  poisoning  by-dlgltalin — 
viz.,  that  of  the  woman  Pauw,  poisoned  by  Dr.  De  la  Pommei-als 
In  1864.  This  woman  died  with  all  the  symptoms  of  poisoning  by 
digitalis,  and  though  after  death  digltalin  was  not  detected 
chemically,  yet  the  action  of  an  alcoholic  extract  of  the  contents 
of  the  stomach  and  of  matters  which  the  deceased  had  vomited  on 

the  floor,  produced  In  animals  such  symptoms — viz.,  vomiting,  and 
slow  pulse — as  pointed  strongly  to  poisoning  with  digitalin.  De  la 
Pommerals  was  found  guilty. 

The  treatment  will  consist  in  the  use  of  emetics,  followed  by 
aperient?,  and  by  the  free  use  of  vegetable  Infusions  containing 
tannin,  such  as  Infusions  of  nutgalls  or  of  oak-bark.  These  are 
given  with  a  view  of  rendering  the  digitalin  Inert.  Green  tea, 
or  strong  coffee,  may  also  be  given  with  advantage.  Stimulants, 
such  as  ammonia,  wine,  aud  brandy,  should  also  be  administered, 
and  the  recumbent  posture  be  strictly  preserved.  Friction  to  the 
spine,  though  less  indicated  than  In  poisoning  by  aconite,  or  when 
asphyxia  Is  imminent,  might  be  used  with  advantage  ;  and,  in 
desperate  cases,  artificial  respiration,  and  galvanic  shocks  through 
the  heart. 

V.  VEBATRUM  ALBUM-(VBRA.TBINE). 

{While  Hellehorc.) 

The  veratrum  album,  or  white  hellebore  (natural  order 
Melantliacece)  Is  not  an  indigenous  plant,  but  grows  abundantly 
in  the  mountain  districts  of  the  Continent.  (Fig.  146.)  Every 
part  of  it  Is  poisonous ;  but  the  powdered  root,  or  an  infusion  from 

0  0  2 
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it,  has  been  most  commonly  taken  as  a  poison.  The  powder  has 
nearly  the  colour  of  powdered  jalap,  has  an  acrid,  bitter  taste,  and 

Fig.  UiK 

strongly  irritates  the  nostrils.  Hence  its  use,  mixed  with  starch, 
as  an  errhine ;  but  its  principal  use  is  to  destroy  vermin  on  the 
skin  or  hair. 

The  plant  owes  its  activity  to  the  alkaloid  Veratrine.  Yera- 
trine  is  also  found  in  the  Cebadilla  (the  fruit  of  the  Asagrceo. 
officinalis). 

Veratrine. — This  alkaloid  is  prepared  from  the  Cebadilla 

('British  Pharm.,'  p.  459),  and  is  the  active  ingredient  in  the 
unguentum  veratrina3  (8  grains  to  1  oiince).  When  pure,  it  is  a 
white  amorphous  powder,  without  odour,  but  highly  irritating 

to  the  nostrils,  and  of  an  intensely  bitter  and  highly  aci'id  taste. 
It  is  insoluble  in  water;  but  more  or  less  readily  dissolved  by 
alcohol,  ether,  chloroform,  benzene,  and  fusel  oil.  It  has  a 
slightly  alkaline  reaction,  and  forms  soluble  salts  with  the  acids. 
Strong  sulphui-ic  acid  first  tuims  it  yellow,  then  a  rich  crimson, 
the  change  taking  place  instantaneously  when  the  acid  is  gently 
heated.  Heated  with  concentrated  hydrochloric  acid  for  some 
time,  it  turns  a  beautiful  red  (Trapp).    Veratrine  mixed  with  six 
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66S 
times  its  weight  of  sugar,  aud  moistened  with  strong  sulphuric 
acid,  turns  yellow,  then  green,  and  after  a  time  bhie  (Weppen). 
When  heated  on  a  porcehiin  slab  it  dai'kens,  melts  readily  into 
a  yellow  liquid,  blackens,  and  spreads  into  an  abandant  carbona- 

ceous layer.  The  vapour  has  a  disagreeable  pungent  odour ;  and, 
when  received  on  a  clean  disk,  deposits 
detached  crystalloids,   or    crystals   de-  Tig.  148. 
scribed  as  rhomboidal,  but  among  which 
several  octahedra  can  be  discovered. 

These  crystals,  in  two  degrees  of  enlarge- 
ment, are  shown  in  fig.  148.  When 

heated  on  platinum-foil,  the  alkaloid  is 
entirely  consumed. 

The  symptoms  of  poisoning  by  vera- 
trum  album,  and  veratrine,  are  in  all 
respects  similar. 
Symptoms. — -Locally  applied,  the  powder  and  alkaloid  irritate 

the  mucous  membranes  of  the  nose  and  mouth,  causing  violent 
sneezing  and  salivation.  When  swallowed  they  cause  a  burning 
sensation  in  the  stomach,  with  nausea,  vomiting,  and  diarrhoea. 
The  constitutional  effects  are  a  remarkable  depression  of  the 

heart's  action,  the  pulse  becomes  imperceptible,  the  skin  pale  and 
cold,  and  death  takes  place  usually  in  a  state  of  insensibility  with 
convulsions. 

Experiments  on  animals.— Two  grains  of  veratrine  in 
solution,  given  to  a  cat,  began  to  act  immediately,  causing  frothing 
at  the  mouth  and  collapse,  and  death  in  less  than  a  minute. 
Three  grains  given  to  a  young  dog  caused  immediate  and  re- 

peated vomitiug,  involuntary  discharge  of  urine,  great  prostration, 
and  death  in  two  hours. 

The  effect  of  veratrine  on  the  heart  and  circulation  is  apparently 
a  constant  phenomenon  in  all  animals.  It  lowers  the  pulse  and 
energy  of  the  heart.  In  the  frog,  the  heart  is  brought  to  a  stand- 

still in  a  state  of  paralysis,  and  is  no  longer  capable  of  being 
excited  by  galvanic  stimulation.  The  iuflueuce  on  the  heart  is 
complex,  being  partly  due  to  its  action  on  the  cardiac  nervous 
apparatus,  and  partly  to  a  direct  action  on  the  muscular  tissue  of 
the  heart  itself.  This  effect  is  removed  by  heat  or  potash 
(Ringer).  Veratrine  enormously  prolongs  the  contraction  of  volun- 

tary muscle;  the  effect  being  diminished  by  the  application  of cold  or  heat. 

Post-mortem  appearances.— Marks  of  acute  inflammation in  the  alimentary  canal. 

Treatment.— The  prompt  use  of  the  stomach-pump,  or,  in  the absence  of  vomiting,  emetics  of  suljAate  of  zinc.  Vegetable  in- 
fusions containing  tannin,  as  an  antidote,  or  finely  divided  char- 

coal. The  collapse  to  be  met  by  diffusible  stimulants  and  by opmm,  which  seems  to  have  been  useful  in  some  cases. 
Fatal  dose.— A  fraction  of  a  grain.  A  sixteenth  of  a  grain has  produced  a  state  of  dangerous  collapse  (Taylor). 

"       o  0, 
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Fatal  period.— It  may  be  inferred,  from  experiments  on animals,  that  death  would  be  very  rapid. 
The  veratrum  viride,  or  green  hellebore  (fig.  147),  possesses 

poisonous  properties  resembling  those  of  the  veratrum  album.  It 
furnishes  to  the  British  Pharmacopoeia  a  tincture  of  which  the 
dose  is  from  5  to  20  minims.  It  appears  also  to  be  a  poison  in 
common  use  in  North  America,  where  it  is  known  as  "  Indian, 
poke."  It  produces  in  poisonous  doses  the  same  depressing  eflect on  the  heart  and  circulation,  and  may  cause  death  from  fatal 
collapse.    It  is  said  to  be  less  irritating  to  the  alimentary  canal. 

Bullock  has  obtained  from  it  two  alkaloids,  viridine  and 
yeratroidine,  the  action  of  which  has  been  experimentally 
investigated  on  animals  by  Wood  ('  Amer.  Journ.  of  Med.  Sc.,' 
cxvii.).  Both  act  on  the  heart,  but  veratroidine  appears  to  have 
a  more  marked  irritant  action  than  viridine.  Veratroidine,  how- 

ever, appears,  from  the  remai-ks  of  Wormley,*  to  be  identical  with 
veratrine ;  and  the  viridine  of  Bullock  is  the  same  as  jervine, 
another  alkaloid  also  contained  in  veratrum  album.  Jervine  differs 
from  veratrine  in  its  reaction  with  sulphuric  acid.  Sulphuric  acid 
turns  it  yellowish  or  yellowish-red,  and  after  some  minntes  a  bright 
green  colour. 

VI.  COLCHICUM. 

(ColcMcum  Autumnale,  Meadoiv  Saffron.) 

This  plant  grows  in  moist  meadows  in  every  part  of  Europe. 
It  flowers  in  autumn,  and  throws  out  its 
leaves  in  spring;  and  it  has  a  fibrous  root 
attached  to  the  under  side  of  an  under- 

ground stem  or  corm.  The  fruit,  which 
ripens  about  midsummer,  contains  several 
hard  brown  seeds.  Fig.  149  shows  the 
plant  (a),  the  flower  (B),and  the  capsule  (c). 
The  corm  and  seeds  are  used  in  making 

several  preparations  of  the  British  Phar- 
macopoeia— the  fresh  corm  for  the  exti'act 

and  acetic  extract,  the  dried  corm  for  the 
wine,  and  the  seeds  for  the  tincture.  The 
corms  have  been  taken  by  mistake  for 
onions ;  and  the  seeds,  wine,  and  tincture 
have  also  been  taken  in  poisonous  doses. 

The  seeds  of  colchicum  are 

globules  of  a  reddish-brown 
colour,  very  hard,  and  shri- velled on  the  surface,  of  the 
size  shown  in  the  figure,  and 

weighing  eight,  ten,  or  twelve 
to  the  grain. 

Colchicum  owes  it  activity 

to  an  alkaloid,  Colehiciiie.— This  is  a  yellowish  white  powder, 

»  '  The  Alkaloids  of  Veratrum  Yiride  aud  Album,'  riiiladolpliin,  1870. 

Fig.  149. 

Kk.  150. 



.SYMPTOMS,  ETC.  567 

soluble  ia  water,  formiDg  an  intensely  yellow  soU
ition  It  is 

soluble  in  alcohol,  but  less  so  in  ether.  It  is  precipitate
d  by  the 

'eneral  reagents  for  alkaloids.  It  forms  salts  with  acids,  but  ethe
r 

extracts  the  alkaloid  from  the  acid  solution— wherein  i
t  ditters 

from  the  other  alkaloids.  •,  •  ,  •  „ 
Tests.— 1.  Nitric  acid  turns  it  a  violet  tint,  which  passes, into  a 

brownish  colour.    2.  Sulphuric  acid  turns  it  a  bright  yellow. 

Experiments  on  animals.— Colchicine  given  to  animals  pro- 
duces irritation  of  the  ahmentary  canal,  with  vomiting  and  purg- 

incr,  and  symptoms  of  collapse,  ending  in  death.  It  affects  the 

circulation,  depressing  it,  chiefly  by  reflex  action  (Brunton),  and  it 

paralyzes  the  spinal  cord  both  in  cold  and  in  warm-blooded  animals. 

Symptoms.— The  symptoms  are  sometimes  slow  in  showing 

themselves.  Two  or  more  hours  may  elapse  after  swallowing  the 

poison  before  the  symptoms  appear,  while  on  the  other  hand  they 

may  begin  almost  immediately,  and  death  may  occur  in  so  short 
a  time  as  seven  hours.  The  symptoms  are  pain  and  contraction 

of  throat,  pain  in  the  epigastrium,  and  violent  vomiting  and 

purging.  Then  follows  profound  prostration  and  collapse,  with 

cold'' skin  and  imperceptible  pulse.  Usually  the  mental  faculties 
are  intact,  but  there  may  be  delirium  and  convulsions. 

Fatal  period. — Colchicum  is  seldom  fatal  within  24  hours. 
Three  or  four  days  not  unfrequently  elapse. 
Post-mortem  appearances. — There  are  usually  indications 

of  gastro-intestinal  irritation,  but  there  are  no  other  characteristic 

appearances. 
Fatal  dose. — Five  patients,  under  the  care  of  M.  Roux,  of 

Toulon,  died  from  the  effects  of  two  ounces  of  colchicum  wine, 

given  to  each  in  mistake  for  wine  of  bark.  Major*  reports  the 
case  of  17  thieves  who  swallowed  quantities  varying  from  3  to 
11  ounces  of  a  colchicum  wine  made  with  4  ounces  of  the  seeds  to 
a  pint ;  7  died,  10  recovered.t 
Treatment. — That  proper  to  the  state  of  collapse.  The  stomach 

must  be  evacuated  if  vomiting  has  not  occurred,  and  tannin,  which 
is  a  chemical  antidote,  may  be  given. 

*  'Med.  Times  and  Gazette,'  March  7,  1874. 
f  In  the  case  of  a  gentleman  about  50,  who  took  28  Blair's  gout  pills  in  4  J days  for  gout,  death  ensued  in  14  days,  with  symptoms  of  diarrlicea  and 

vomiting,  ending  in  stupor.  Mr.  Blylh  found  8  milligrammes  of  colchicine 
in  G  pills,  therefore  the  whole  amount  taken  was  equal  to  "  of  a  grain  of  the 
alkaloid.  The  pills  were  very  hard,  and  prokably  remained  for  some  time  un- 

dissolved ('  Lancet,'  vol.  i.  1881,  p.  ;]t;H). 



CHAPTEE  XV. 

ASPHYXIANTS. 

I.  CAHBONIC  ACID,  CARBONIC  OXIDE,  AND  THE  PRO- .  DUCTS  OF  COMBUSTION. 
II.  COAL  GAS. 

III.  NITROUS  OXIDE. 
IV.  SULPHURETTED  HYDROGEN,  AND  SEWER  GASES. 

The  terra  "  asphyxiants,"  placed  at  the  head  of  this  chapter, 
is  used  in  the  same  sense  as  the  words  "narcotics,"  "dehriants," 
"  inebriants,"  which  distinguish  other  chapters.  The  gases  are 
poisonous  agents  applied  to  the  air-passages,  and  causing  suffoca- 
tion  as  a  leading  and  conspicuous  symptom,  but,  at  the  same  time, 
giving  rise  to  headache,  giddiness,  drowsiness,  insensibility,  and 
failure  of  muscular  power,  and,  in  exceptional  cases,  to  spectral 
illusions,  delirium,  and  maniacal  violence,  showing  their  direct 
action  on  the  nervous  system.  In  a  state  of  concentration  these 
gases  may  cause  spasm  of  the  glottis,  and  consequent  death  by 
suffocation  ;  but,  as  usually  inspired,  they  are  largely  diluted  with 
atmospheric  air,  and  not  uncommonly  mixed  with  other  purely 
irritant  or  otherwise  deleterious  gases. 

I.  CARBONIC  ACID. 

Carbonic  acid  is  a  colourless  gas,  inodorous,  but  pungent  to  the 
nostrils.  It  is  much  heavier  than  atmospheric  air,  with  which  it 
mixes  slowly.  It  is  soluble  in  water,  has  the  reaction  and  other 
properties  of  an  acid,  and  combines  with  lime  to  form  chalk 
(carbonate  of  calcium). 

Tests. — a.  It  prodiaces  a  milkiness,  followed  by  a  white  preci- 
pitate, in  lime  water,  h.  It  does  not  support  combustion  ;  and 

when  mixed  with  air,  in  the  proportion  of  from  10  or  12  to  15 
or  20  per  cent.,  extingaishes  flame.  For  a  small  flame  as  little  as 
10  or  12  per  cent,  will  suffice,  c.  Litmus  paper  moistened  with 
bleaching  liquid  is  first  reddened,  and  then  bleached  by  the  gas  as  it 
exists  in  the  air.  A  jet  of  carbonic  acid  is  easily  recognised  by  its 
pungent  effect  on  the  nostrils. 
The  property  of  combining  with  lime  is  turned  to  practical 

account  in  purifying  the  air  of  wells  or  pits.  A  vessel  of  lime, 

mixed  up  with  water  into  a  thin  paste  is  lowered  into  the  stratum 
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of  gas.   The  same  result  rnay  be  obtained  by  a
  current  of  air  or 

QuiSative  analysis.-The  quantity  of  car
bonic  acid  iu  the 

air  may  be  determined  by  the  amount  of  absorp
tion  that  takes 

place  in  a  graduated  jar  containing  liquor  potass^.    The  ga
s  may 

be  collected  for  analysis  by  emptying  a  full  lar  of  ̂ at^r
  into  the 

space  containing  it.    The  quantity  of  charcoal  th
at  has  been 

burned  in  any  case  may  be  estimated  at  from  twenty 
 to  twenty- 

five  times  the  weight  of  ash.    _  T*.  on^n 

Carbonic  acid  is  generated  in  many  different  ways,     it  accu
- 

mulates in  large  quantities  almost  undiluted,  m  pits,  cellars,  wells, 

mines  (especially  after  explosions,  constituting  the  choke
-damp 

of  miners),  volcanic  grottoes,  fermenting  vats,  lime-kilns,  &c.
  A 

continuous  source  of  carbonic  acid  is  the  respiration  of  anima
ls 

and  the  combustion  of  fuel.    The  gradual  exhaustion  of  oxygen  and 

proportionate  accumulation  of  carbonic  acid  in  ill-ventilate
d  apart- 

ments is  one  of  the  factors  of  the  evil  results  of  bad  ventilation,  but 

not  the  only  one,  as  other  animal  exhalations  are  also  injurious
. 

As  a  rule,  excess  of  carbonic  acid  implies  corresponding  deiiciency 

of  oxygen,  and  the  proportion  cannot  exceed  10  per  cent,  withou
t 

rapidly  fatal  consequences;  but  much  less  than  this  may  prove 

fatal,  and  less  than  2  per  cent,  cannot  be  breathed  for  any  length 

of  time  with  impunity.    If  the  amount  of  oxygen  be  not  pro- 

portionately diminished,  carbonic  acid  will  still  prove  fatal  _  if 

present  in  sufficient  quantity.    Thus  Bernard  found  that  a  bird 

died  instantaneously  in  an  atmosphere  of  equal  parts  of  oxygen 

and  carbonic  acid,  and  Snow  proved  that  20  per  cent,  of  carbonic 

acid,  in  an  atmosphere  containing  the  normal  amount  of  oxygen, 

soon  proved  fatal  to  small  animals,  and  that  even  12  per  cent, 
might  cause  death  ultimately. 
Symptoms. — Undiluted  carbonic  acid  is  not  readily  inhaled,  as 

it  induces  spasms  of  the  glottis.  Immersion  in  an  atmosphere  of 

pure  carbonic  acid  is  rapidly  fatal.  The  individual  falls  down 

suddenly  prostrate  and  insensible,  and  death  occurs  almost  imme- 
diately. Sudden  death  in  this  manner  not  unfrequently  occurs 

when  labourers  incautiously  descend  into  an  old  well,  or  a  region 
filled  with  choke-damp,  and  more  than  one  may  fall  victims,  as 
one  goes  searching  after  the  other  and  meets  a  similar  fate. 

"When  carbonic  acid  is  inhaled  in  a  diluted  form,  it  causes  head- 
ache, giddiness,  and  a  sense  of  oppression,  followed  by  ringing  iu 

the  ears  and  drowsiness.  This  passes  into  a  state  of  stupor  and 
insensibility,  with  stertorous  respiration.  Death  occurs  in  this 
comatose  condition  quietly,  or  occasionally  with  convulsions. 

If  the  excess  of  carbonic  acid  coincides  with  a  corresponding 
deficiency  of  oxygen,  the  phenomena  are  in  all  respects  those  of 
asphyxia. 

Carbonic  acid  is  not  merely  a  negative  asphyxiant  like  hydrogen 
or  nitrogen,  but  acts  like  a  narcotic  on  the  nerve  centres. 
Post-mortem  appearances. — These  are  essentially  those  of 

asphyxia.  The  brain  is  more  frequently  congested  than  in  asphyxia 
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fluid  ^-espiration.    The  blood  is  dark  and 
SV         Jifmoglobm  18  completely  reduced.    Animal  heat  h 

and  enduSnf ^^'^  ̂ ^^^^^^^  -aled 
Treatment-Prophylactic.  Caution  should  be  exercised  in explormg  wells  and  mines  where  there  is  a  likelihood  of  cSn^^ acid  accumulation.  The  introduction  of  a  lighted  candle  into  the atmosphere  is  a  rough  test  of  considerable  practical  value.  The mere  fact  of  a  candle  continuing  to  burn  is  no  test  of  an  atmosphere 

beiug  respirable,  for  a  candle  will  burn  in  an  atmosphere  containin  ' 
;2,^'n^f''^°  ̂   it  ^"l^'  if  oxygen  is  present  in  the  normal amount,  and  the  presence  of  a  quantity  of  carbonic  oxide,  sufficient to  cause  death,  wdl  not  materially  affect  the  flame. 

If  carbonic  acid,  however,  reaches  the  proportion  of  16  per  cent the  candle  will  be  extinguished.  If,  therefore,  a  candle  is  extin^ 
guished,  it  is  an  indication  that  the  atmosphere  is  not  respirable 
lor  any  length  of  time.  ^ 

If  carbonic  acid  is  shown  to  exist,  it  may  be  expelled,  in  the  case 
ot  wel]s,  by  sweeping  them  with  an  inverted  umbrella,  or  by  the direction  of  a  ,iet  of  air  or  steam  into  closed  spaces. 
Restoratives.— The  patient  must  be  immediately  removed  from the  intected  atmosphere.  Pure  oxygen  may  be  administered  if  at 

hand,  and  artificial  respiration  had  recourse  to  if  the  respiratory movements  do  not  occur  spontaneously. 

CARBONIC  OXIDE. 

Carbonic  oxide  is  a  much  more  dangerous  agent  than  carbonic 
acid,  and  to  it  are  mainly  due  many  of  the  effects  ascribed  to  the 
latter.  This  is  especially  so  in  the  case  of  charcoal  fumes,  of  which 
carbonic  oxide  is  the  active  toxic  constituent.  Pure  carbonic  oxide 
is  rarely  generated  out  of  the  chemical  laboratory. 

Carbonic  oxide  is  a  colourless  gas,  almost  insoluble  in  water,  and 
burns  witli  a  pale  blue  flame.  It  is  the  flame  of  carbonic  oxide 
which  ia  seen  on  burning  charcoal.  The  carbonic  acid  of  the  burning 
charcoal,  passing  over  the  heated  embers,  takes  up  another  atom  ol 
carbon,  and  is  converted  into  carbonic  oxide,  which  burns  with  a 
bluish  flame  at  the  top.  Usually,  charcoal  fumes  contain  from  2  to 
3  per  cent,  of  carbonic  oxide,  and  25  per  cent,  of  carbonic  acid,  with 
some  carburetted  hydrogen.  The  fumes  of  burning  charcoal  are, 
however,  effective  as  a  poison  after  being  passed  through  lime-water, 
which  fixes  the  carbonic  acid. 

Carbonic  oxide  also  exists  in  coal  gas,  and  is  its  chief  poisouous 
constituent.  It  is  likewise  found  in  the  emanations  from  brick- 
kilns. 

Poisoning  by  charcoal  vapour  is  not  an  uncommon  form  of 
suicide,  particularly  in  France,  and  many  cases  have  occurred  acci- 

dentally in  this  country  from  sleeping  in  rooms  without  a  flue  with 
a  charcoal  fire  burning,  or  into  which  there  has  been  leakage  from 
stove  pipes. 
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Carbonic  oxide  is  an  extremely  active  poison.  Letheby  prov^^^ 

that  5  per  cent,  in  the  atrnospliere  killed  
small  birds  in  tluee 

mhfutesTnd  that  2  per  cent,  killed  a  guinea-pi
g  in  two  minutes. 

Sany  sli  experiments  have  been  performed 
 on  the  lower  am- 

Ss  wTth  shnilair  results.  The  animals  rapidly  
become  ̂ sensible 

and  die  usually  without  any  conyulsive  action  beyon
d  a  few  tremors 

'''  svmptoms.-In  man,  inhalation  of  carbonic  oxide  for  a  short 

time  as  Sir  H.  Davy  and  others  have  proved  on  themselv
es,  causes 

headache  and  pulsation  in  the  temples,  giddiness,  nausea,  
and  great 

prostration.    In  fatal  cases  the  individuals  pass  into  a,  
state  ot 

insensibility,  or  deep  coma.    Death  usually  occurs  quietly,  
but  in 

some  cases  convulsions  occur.   Vomiting  is  a  common  symptom. 

In  cases  of  recovery,  after-effects  may  continue  for  some  time
. 

An  instructive  case  of  recovery,  showing  the  effects  ot  the  gas  on 

the  nervous  system,  is  related  by  Sir  George  Baker,  on  the  autho
rity 

of  Heberden.    A  young  man  was  shut  up  in  the  morning  m  a  clo
se 

room  with  burning  charcoal,  till  two  small  birds  fell  down  dead
  in 

their  cages,  when  he  felt  so  ill  as  to  be  obliged  to  go  into  the  open 

air    This  he  had  no  sooner  done  than  he  fell  down  senseless.  W  hen 

he  came  to  himself,  he  complained  of  giddiness,  sickness,  pains  in 

the  stomach  and  loins,  and  stupor,  lasting  the  whole  day.  JNext 

day  he  felt  better,  but  about  7  p.m.  was  seized  with  vioient  pam  ot 

the  stomach  and  loins,  vomited,  threw  himself  on  the  gi-ound,  iell 

into  convulsions,  and  could  hardly  fetch  his  breath.    Soon  after, 

having  somewhat  recovered,  he  had  a  second  fit  of  the  same  kind. 

About  an  hour  afterwards  he  became  delirious,  and  was  with  dith- 

culty  kept  in  bed  during  the  night.    In  the  morning  he  came  to 

himself,  and  had  some  quiet  sleep;  but  the  pain  was  not  quite 

gone,  and  giddiness,  with  strange  sights  before  the  eyes,  continued 
for  some  little  time  longer.* 

Glycosuria  and  albuminuria  have  been  found  to  result  from  car- 
bonic oxide  poisoning.  n  •  i 

Post-mortem  appearances. — Frequently  the  face  has  a  florid 

tint.  Eeddish  patches  are  seen  in  various  parts  of  the  body.  The 

specially  characteristic  sign  of  carbonic  oxide  poisoning  is  a  cherry- 
red  tint  of  the  blood  and  of  the  internal  viscera.  Sometimes  the 

cherry-red  tint  of  the  blood  is  obscured,  apparently  in  cases  where 
much  carbonic  acid  is  also  present. 

The  red  tint  of  the  blood  is  due  to  a  chemical  compound  which 

carbonic  oxide  forms  with  the  colouring  matter  of  the  blood;  it 

displaces  oxygen,  and  forms  a  very  stable  compound  with  the 

haemoglobin.  Hence  the  oxygen  carrying  power  of  the  blood  cor- 
puscles is,  as  Bernard  expresses  it,  paralyzed. 

The  presence  of  carbonic  oxide  in  the  blood  is  capable  of  being 

»  An  account  of  a  siugukv  disease  which  prevailed  among  SoniR  poor 
cliildi-en,  maintained  by  the  parish  of  8t.  James,  in  Westminster,  in  the 
'Medical  Tracts,'  by  Sir  George  Baker,  Bart.,  M.D.,  F.A.S.,  collected  and 
republished  by  his  son  (1818),  p.  GIG.  For  an  abstract  of  this  instructive  case, 
cousult  Dr.  Guy's  '  Public  Health,"  p.  12. 
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demonstrated  botli  spectroscopically  and  chemicallv    Tn  +1,.  » 

of  L    breadth  and  are  situated  somewhat  nea  -er  the  viott  end 

i  Buuciug  agents,  in  the  usual  manner. 

norm'^1  T'  • '  HoPPe-Seyler  points  out,  act  differently  on noimal  and  carbonic  oxide  blood    With        l n i 
causes  a  red  colour  when  mixed  ̂ith  K  a  wh  te  ̂̂^^^^^^^^^ 
while  It  turns  ordinary  blood  of  a  green  tint.  P"^^''!^^"  P^^^e, ireatment.— As  carbonic  oxide  hemoglobin  is  a  very  stable 

oxZn"  artifiSnl  "^'''''^^^  ̂ °  disi'laSen  by 
oxygen  artificial  respiration  is  not  ol:  itself  sufficient.  The  most successful  results_  have  followed  venesection  and  transfusion  of 
arteriahzed  defibr mated  blnn^  

wd,uhiusion  or 

II.  COAL  GAS. 

hJ^^'^!i  contains,  in  addition  to  olefiant  gas  and  analogous hydiocarbons,  on  which  the  luminosity  principally  depends,  certain so-called  diluents,  which  burn  with  a  non-luminous  flame-viz liydrogen,  marsh  gas,  and  carbonic  oxide,  and  also  what  are  termed 
impurities— VIZ.,  carbonic  acid,  sulphuretted  hydrogen,  and  sulphides 
1  m,  mipurities  the  characteristic  odour  mainly 
depends.  This  odour,  which  is  perceptible  in  1  in  10,000,  is  a valuable  safeguard  against  accidents  from  escape  of  gas. 
A  mixture  of  coal  gas  with  the  air  inhaled,  exerts  a  preiudicial 

eliect  on  the  system  and  proves  fatal  if  it  exceed  a  certain  percen- tage. In  addition  to  the  danger  from  inhalation,  fatal  accidents 
frequently  occur  from  the  explosive  nature  of  the  compound  which IS  formed  when  the  gas  reaches  the  proportion  of  1  to  10  of  the 
atmosphere.  Such  accidents  happen  when  a  gas  leakage  is  looked 
for  with  a  naked  light,  or  when  a  new  gas  main  is  ignited  before 
the  whole  of  the  atmospheric  aid  has  been  expelled.  In  July,  1880, 
an  alarming  series  of  underground  explosions,  widely  separated from  each  other,  occurred  from  this  cause,  near  Tottenham  Court 
Eoad.  It  is  difficult  to  determine  the  exact  proportion  of  the  gas 
present  in  atmospheres  which  have  proved  fatal,  but  experiments 
on  animals  throw  important  light  on  this  point.  M.  Tourdes  finds 
that  pure  gas  is  almost  instantaneously  fatal ;  |th  kills  rabbits  in 
five  minutes,  and  dogs  in  twelve  minutes ;  xVth  kills  rabbits  in 
from  ten  to  fifteen  minutes  ;  3\;th  still  proves  fatal  after  a  longer 
period,  and  evident  signs  of  distress  are  caused  in  raljbits  by  an 
atmosphere  containing  only  Ath  of  the  gas.  Dr.  W.  Taylor 
('  Edin.  Med.  Jour.'  July  1874)  has  estimated  the  proportion  of  gas existing  in  a  room  in  which  a  fatal  case  occurred  at  -S  per  cent. 

Poisoning  by  coal  gas  is  known  only  as  an  accident.  Occasion- 
ally suddenly  fatal  consequences  ensue  among  workmen  from 

exposure  to  a  sudden  rush  of  undiluted  gas  from  gasometers  and 
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miiius  More  commonly,  slowly  fattil  cases  occur  from  the  gas 

tap  ill  a  room  being  carelessly  left  open,  from  accidental  extinctio
n 

of  the  lio-ht,  or  by  leakage  from  gas  pipes  either  in  the  house  or  at 

a  distance,  the  gas  gaining  access  to  the  house  by  means  of  drains 
and  sewer  pipes.  j  •  i. 
Symptoms— Goal  gas,  when  in  small  proportion  and  just 

sufficient  to  indicate  its  presence  by  its  odour,  causes  headache  and 

general  depression  of  health  if  long  breathed.  In  some  fatal  cases 

the  symptoms  have  been  headache,  nausea,  and  vomiting,  giddiness, 
drowsiness  passing  into  complete  coma,  with  livid  features, 

stertorous  breathing  and  other  phenomena  of  the  apoplectic  state. 
Death  occurs  in  this  state  of  coma  with  or  without  convulsions. 

The  state  of  the  pupils  is  not  constant.  G-enerally  they  are 

dilated  before  death.  In  Taylor's  case,  already  alluded  to,  the 
teeth  were  firmly  clenched,  and  the  eyeballs  were  in  a  constant 
state  of  lateral  oscillation. 

Fatal  period. — The  fatal  period  is  very  variable,  and  a  re- 
mittent character  of  the  symptoms  sometimes  gives  rise  to  falla- 

cious hopes  of  recovery  in  cases  which  ultimately  prove  fatal. 

Diagnosis.— The  smell  of  gas  in  the  clothes,  breath  and  per-, 
spiration,  which  continues  for  a  considerable  time  after  removal 

from  the  impure  atmosphei-e,  is  the  best  indication  of  the  cause  of the  coma. 

Post-mortem  appearances. — The  smell  of  gas  is  often  very 
marked.  M.  Tourdes  describes  as  the  most  constant  appearances 
a  dark  colour  of  the  blood,  a  bright  coloration  of  the  pulmonary 
tissue,  froth  in  the  air-passages,  and  congestion  of  the  base  of  the 
tongue,  engorgement  of  the  cerebral  and  spinal  veins,  and  rose- 
coloured  patches  on  the  thighs. 
Mode  of  action.— Coal  gas  being  a  complex  mixture,  it  is 

obviously  impossible  to  differentiate  the  effects  due  to  each  con- 
stituent, but  there  is  good  reason  for  believing  that  the  most  active 

agent  is  the  carbonic  oxide,  which  exists  in  coal  gas  in  the  pro- 
portion of  from  5  to  2-5  per  cent.  The  symptoms  in  the  main  agree 

with  those  of  poisoning  by  carbonic  oxide ;  and  the  effects  there- 
fore would  be  ascribable  to  the  action  of  the  carbonic  oxide  on  the 

blood- colouring  matter. 
Treatment, —  The  treatment  is  that  for  carbonic  oxide 

poisoning. 

III.  NITROUS  OXIDE. 

{Laugldng  Gas.) 

Nitrous  oxide,  prepared  by  the  distillation  of  ammonium  nitrate, 
is  now  largely  used  as  an  anoasthetic  ;  and  so  used  it  has  proved 
fatal  in  one  or  two  cases. 

Symptoms. — "When  nitrous  oxide  is  inhaled,  mixed  with  atmo- 
spheric air,  it  gives  rise  to  a  peculiar  state  of  intoxication,  often 

of  a  hilarious  nature  (hence  the  name  laughing  gas).  When 
administered  undiluted,  for  a  minute  or  two,  a  state  of  insonsi- 
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tiS/tTfS  ̂.'.'^r'"'^  which  short  operations,  such  as  the  extrac- 

irensibilit^thP  f«LPr'^°'"'*^/^*^"^  P^^'^-  this  state  of insensibility  the  face  becomes  livid  and  the  pui.ils  dilated    If  thp 

with^'Swh^f '  atmosphere  of  nitrous  oxide  die 
hv  niW^^-f^P*"'"?."^^'^^/^^^-  The  anesthesia  produced 
lllvl^Z  f  "^^dered  to  be  chiefly  due  to  its  action  as  an 

orPvb^l.r.V       "°  aVZ  ""''"ti^  Po^«'-'  but  the  feeling ot  exhilaration  caused  by  it  seems  to  indicate  that  it  is  not  to  be regarded  merely  as  a  passive  agent. 

r^fp^oTiiilf  f  ̂1^-  ̂""^  S/'-?-  l^eP«^-t''  1872,  p.  343)  reports  a case  of  death  from  the  use  of  nitrous  oxide  in  dentistry.  Death was  sudden,  but  it  was  doubtful  how  mucli  of  the  fatal  /esult  was 
due  to  asphyxia  and  how  much  to  shock.  A  similar  case  occurred 
at  Exeter  in  1873  '  Bnt.  Med.  Jour.,'  Feb.,  p.  126),  which  gave rise  to  much  dispute  as  to  the  cause  of  death.  As  a  post-mortem 
examination  was  not  allowed,  it  is  impossible  to  say  what  share tlie  nitrous  oxide  really  had  in  the  untoward  result. 

Treatment.— The  treatment  is  that  for  asphyxia  generally. 
iSee  CHLOROFoaM,  p.  497.  l  j      s>  j 

IV.  SULPHURETTED  HYDROGEN. 

{Sydrosulphuric  Acid.) 

This  gas  ranks  next  in  importance  to  carbonic  acid.  It  is 
scarcely  less  generally  diffused,  but  its  offensive  odour  gives  warn- 
^°^rnu*'^*^^  presence.  It  is  an  extremely  active  poison,  for  according to  Thenard,  atmospheric  air  which  contains  lowth  of  its  volume 
will  destroy  a  bird ;  while  -^^^ih.  of  its  volume  will  kill  a  dog ; 
and  ifixrth  proved  fatal  to  a  horse.  Injected  into  the  blood, °it speedily  destroys  life  ;  and  it  proves  fatal  when  introduced  into 
any  of  the  cavities  of  the  body,  or  even  when  applied  to  tlie 
unbroken  skin.  Sometimes  it  is  generated  in  the  intestines  or 
in  putrid  abscesses,  and  being  absorbed  into  the  blood  causes  toxic 
symptoms. 

Properties. — This  gas  has  a  peculiarly  offensive  odour— that 

of  rotten  eggs  ;  and  it  is  remarkable  for  "the  variety  of  its  reac- tions with  the  metallic  bases.  It  combines  with  ammonia  to 
form  the  sulphide  of  ammonium,  which  has  a  similar  offensive 
odour  added  to  the  pungency  of  hartshorn,  and  similar  chemical 
reactions.  The  presence  of  ammonia  is  indicated  by  the  fumes 
given  out  when  a  rod  dipped  in  hydrochloric  acid  is  held  in  the 

gas. Tests. — The  usual  test  for  this  gas  is  acetate  of  lead,  which 
throws  down  a  brown  or  black  precipitate,  according  to  the  quantity 
of  the  gas.  Filtering  paper  moistened  with  a  solution  of  the  salt 
of  lead  is  a  very  delicate  test. 

Symptoms. — When  the  gas  is  breathed  in  a  moderately  diluted 
state,  it  causes  giddiness,  a  sensation  of  tightness  across  the 
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temples,  and  of  oppression  at  the  pit  of  the  storaaph,  
nausea,  sudden 

weakness,  and  loss  of  sense  and  motion.  Delirium,  te
tanus,  and 

convulsions,  a  cold  skin,  an  irregular  and  very  frequent  puls
e,  and 

laborious  respiration,  are  occasionally  present. 

Post-mortem  appearances.— The  body  has  ahighly  otte
nsive 

odour,  and  quickly  undergoes  decomposition.  The  musc
les  are 

dark,  and  insensible  to  the  stimulus  of  galvanism.  1  he  large 

vessels  and  all  the  internal  viscera  are  distended  with  black  liqiuU 

blood  Sulphuretted  hydrogen  decomposes  the  blood-colo
uring 

matter  and  forms  a  greenish  compound,  with  precipitation  ot 

albumen  and  sulphur.  It  also  forms  alkaline  sulphides  with  the 

salts  of  the  plasma.  These  extreme  changes  m  the  blood  have  not, 

however,  been  demonstrated  in  cases  of  poisoning  by  sulphuretted 
hydrogen. 
Treatment.— This  consists  in  prompt  removal  to  a  pure  air, 

the  use  of  stimulants,  and  the  respiration  of  chlorine  gas  as 

o-iven  off  from  bleaching  powder  moistened  with  a  dilute  acid, 

or  from  any  of  the  bleaching  liquids.  As  chlorine  is  a  powerful 
irritant  it  should  not  be  administered  in  too  concentrated  a  form. 

Sulphuretted  hydrogen  rarely  exists  in  a  separate  state  as  a 

poison ;  but  is  most  commonly  m'et  with  in  union  with  other  gases in  privies,  cesspools,  and  common  sewers. 

"Feculent  matter  in  a  state  of  putrefaction  gives  rise  to  three 
principal  gases— sulphuretted  hydrogen,  sulphide  of  ammonium, 
and  nitrogen.  The  first  two  are  exceedingly  deleterious,  the  latter 

possesses  negative  properties.  They  exist  separately  or  combined 
in  the  soil  of  privies.  Sometimes  it  happens  that  no  disagreeable 
odour  is  given  out ;  neither  the  nauseous  odour  of  the  sulphuretted 

hydrogen,  nor  the  irritating  and  pungent  odour  of  the  sulphide  of 
ammonium,  but  still  the  air  is  contaminated.  In  these  cases  the 

gases  consist  of  carbonic  acid  and  nitrogen,  with  a  very  small  pro- 
portion of  oxygen. 

The  symptoms  and  post-mortem  appearances  caused  by  the 
mixed  gases  do  not  differ  much  from  those  due  to  the  inhalation 
of  sulphuretted  hydrogen  alone.  The  rapidity  with  which  the 
symptoms  take  place  will  be  proportioned  to  the  degree  of  con- 

centration of  the  gas.  The  most  remarkable  symptoms  produced 
in  those  who  have  been  suddenly  and  strongly  affected  and  sub- 

sequently recovered  (such  as  the  men  employed  to  empty  the 
common  sewers  in  Paris)  are  a  feeling  of  violent  pressure  at  the 
epigastrium,  and  round  the  head. 

To  purify  the  air  as  well  as  to  recover  persons  asphyxiated  by 
these  gases,  chlorine  is  the  proper  agent. 

The  gases  arising  from  the  stagnant  water  of  sewers  are  similar 
to  those  given  off  by  i^rivies  and  cesspools ;  but  they  are  partly 
dissolved  by  the  water.  In  sewers  with  a  good  fall  and  liberal 
supply  of  water  no  gases  are  given  off;  but  there  is  a  peculiar 
animal  odour  due  to  their  feculent  contents.  This  does  not  appear 
to  affect  the  health  of  the  men  who  work  in  sewers. 
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VEGETABLE  IRRITANTS. 

I.  PUBGATIVES.-Aloes.Colocynth,  Gamboge,  Jalap.  Scammony Seeds  of  the  Castor-Oil  Plant,  Croton  OU,  Elaterium,  the  HeUe^ bores. 

II.  ABOBTIVES.-Savin,  and  Ergot  of  Eye. 
III.  IBEITANTS,  WITH  NERVOUS  SYMPTOMS.-CEnanthe Crocata,  Cicuta  Virosa,  Phellandrium  Aquaticum.  ^thusa Cynapium,  Yew,  and  Laburnum. 
IV.  SIMPLE  IRRITANTS.- Arum,  Mezereon,  Ranunculus,  Bryony. (white  and  black),  &c.  &c. 
V.  DISEASED  AND  DECAYED  VEGETABLE  MATTERS. 

I.  PURGATIVES. 

This  group  comprises  both  the  more  active  purgatives  now  used 
m  medicine,  or  by  the  vendors  of  aperient  pills,  and  the  now 
disused  hellebore,  which  was  in  earlier  times  so  largely  given  for 
the  cure  of  melancholic  disorders.  Of  the  ]rargatives  now  in  use 
it  may  suffice  to  state  that,  when  given  in  large  doses,  or  to  old 
and  infirm  persons,  they  may  act  as  poisons.  All  those  enume- 

rated at  the  head  of  the  chapter,  given  alone  or  in  combination, 
have  proved  fatal.  Their  poisonous  property  resides  chiefly  in  their 
oily  or  resiuous  constituents.  Aloes  and  jalap  yield  active 
principles — aloin  and  couvolvulin. 

The  Symptoms  produced  by  this  class  of  poisons  are  those  of 
irritation  of  the  alimentary  canal — vomiting  and  purging,  with 

pain  in  the  abdomen,  cramps,  tenesmus,  and  strangury.  °  Albu- minuria is  noticed  in  both  acute  and  chronic  poisoning  of  animals 
by  aloin.  The  patient  falls  into  a  state  of  collapse,  attended 
sometimes  with  drowsiness  and  slight  nervous  symptoms. 

The  Post-mortem  appearances  are  those  of  inflammation  of 
the  alimentary  canal  in  various  degrees  and  stages— reduess, 
ulceration,  softening,  and  effusion  of  dark  Ijlood  into  the  submucous 
tissue. 

The  treatment  consists  iu  the  free  use  of  diluents,  with  opium 
to  relieve  pain,  and  stimulants  to  counteract  collapse. 

Some  medicines  belonging  to  this  group  deserve  special  mention. 
Aloes. — This  drug  owes  its  importance  to  the  large  number  of 

its  preparations.  The  British  Pharmacopoeia  contains  no  less  than 
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ten  preparations,  and  in  most  quack  aperient  pills  it  is  a  leading 
ingredient.  Mixed  with  powdered  canella,  in  the  proportion  of 
Ibnr  parts  to  one,  it  is  the  well-known  aloetic  powdei*,  hiera-picra, 
or  holy  bitter.  This  popular  remedy,  as  well  as  the  quack  pills 
wliich  people  are  encouraged  to  take  in  any  quantity,  have  proved 
fatal.  Aloes  yields  an  active  principle  Aloin,  distinguished  by 
giving  with  cold  sulphuric  acid  a  yellow  colour,  greatly  heightend 
when  the  solution  is  warmed,  and  changing 
to  green  when  heated.  It  is  also  turned 
orange  by  nitric  acid. 

Jalap. — This  also  is  a  drastic  purgative, 
which  yields  an  active  principle,  Convol- 
vulin,  characterized  by  the  yellow  tint  it 
gives  to  cold  sulphuric  acid,  heightened  to 
deep  orange  when  warmed  and  tu  a  i-ed- 
brown  when  heated.  It  is  turned  yellow  by 
nitric  acid.  It  differs  from  the  jalapin 
of  scammony  in  being  insoluble  in  ether. 

Castor-oil  Seeds.— Of  the  seeds  of  the 
Eicinus  communis,  or  castor-oil  plant(fig. 1.51) 
it  will  suffice  to  state  that  they  act  on  the 
stomach  and  intestines  with  a  violence  quite 
disproportioned  to  the  action  of  the  oil  which 
they  would  yield  on  compression.  Two  or 
three  seeds  act  as  a  drastic  pm-gative  ;  three 
seeds  have  destroyed  the  life  of  an  adult 
male  in  forty-six  hours,  and  twenty  seeds 
that  of  a  young  lady  in  five  days,  with 
symptoms  of  violent  irritation  of  the  stomach 

and  bowels,  and  an  appearance  as  of  "  one 
affected  with  maglignaut  cholera." 
^  Croton  Oil.— The  expressed  oil  of  the 

Croton  tigHum  (fig.  152)  has  more  than  once  destroyed  life  with 
symptoms  of  acute  irritant  poisoning,  and  collapse  resembling 
that  of  the  worst  forms  of  English  and  Asiatic  cholera.  The  fol- 

lowing is  an  abstract  of  a  case  described  by  Dr.  Greenhow : — 
An  old  lady  took  by  mistake  an  embrocation  containing  30 

minims  of  the  oil.  When  seen  two  hours  afterwards,  she  had  all 
the  appearance  of  a  person  in  the  cold  stage  of  cholera.  There  had 
been  profuse  purging  of  matters  exactly  resembling  the  rice-water 
stools  of  cholera  patients,  and  severe  cramps.  The  surface  was  cold, the  features  shrunken,  the  skin  even  more  blue  than  is  usual  iu 
cases  of  true  cholera,  the  pulse  thready  and  almost  imperceptible, 
and  the  respiration  gasping.  She  was  very  restless;  but  her intelligence  was  unimpaired,  and  she  died  in  ten  hours  after  takintr 
the  poison.*  

° 

Elaterium.— The  fruit  of  the  wild  or  squirting  cucumber  (fio-  1.53) yields  a,]uice  of  such  active  properties,  that  the  dried  sediment  or 

*  'Medical  Times  and  Gn^.ette,'  August  18CG,p.  142. P  P 
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extract  of  the  British  Pharmacopcsia,  is  prescribed  in  a  dose  of  from 

rig.  152.  Fig.  153 

Vtv  ̂0  2  gi'a^i'i)  while  Elaterin,  its  active  principle,  is  effectiveiii  the 
small  dose  of  grain.  It  con- 

stitutes about  a  fourth  part  of 
the  extract.  With  cold  sul- 

phui-ic  acid  it  yields  a  red-brown 
solution,  deepened  in  tint  by 
warming,  and  still  more  when 
heated.  Nitric  acid  does  not 

change  its  colour.  Ghristison 
quotes, from  a  French  authority, 
the  singular  case  of  a  medical 
man  in  Paris,  severely  affected 

with  pain  and  tightness  of  the 

head,  colicky  pains,  purging,  bili- 
ous vomiting,  and  fever,  through 

carrying  a  specimen  of  the  plant 
in  his  hat  for  twelve  hours. 

The  Hellebores. — The  hel- 
lehorus  orientalis,  or  true 

hellebore,  with  its  black  root,  or 

melampodium,  was  largely 

used  by  the  ancients  as  an 

efficient  purgative  in  disorders, 

bodily  and  mental,  supposed  to 

depend  upon  black  bile. The  helhbonis  Die/or,  or 

black  helleboue,  is  named  like  
oriental  species,  from  t lie  dark 

or  black  coloiir  of  its  root;  and  henc
e,  also,  the  name 
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podium  "  of  the  old  Pharmacopmias.  It  grows  m  shady  woods,  and 

flowers  in  January,  as  the  "Christmas  rose"  (fig.  loi).  The 
leaves  and  root  are  poisonous,  and  the  powdered  root  is  a  brislc 

purgative,  and,  as  well  as 
the  leaves,  a  favourite  but 

dangerous  worm  medicine 
with  the  vulgar. 

The  symptoms,  post- 
mortem appearances,  and 

treatment,  are  those  proper 
to  irritant  poisons  gene- 

rally (p.  339),  with  violent 
action  on  the  bowels,  and 

marked  symptoms  of  col- 
lapse. A  decoction  of  the 

root  has  destroyed  life  in 
less  than  two  hours,  after 

producing  vomiting,  deli- 
rium, and  convulsions. 

The  liellehorus  fceti- 
diis  (fig.  155),  stinking 
hellebore,  bear's -foot  or 
fetter-wort,  is  also  a  very 
virulent  poison,  having  a 
similar  action  to  the  pre- 

ceding, but  more  powerful. 
It  is  known  in  Westmore- 

land, where  it  grows  abun- 
dantly, as  felon  -  grass. 

It  has  long  been  in  use  as  an  efficient  vermifuge. 

II.  ABOETIVES. 

SAVIH-. (Jilu  iperns  Sahina). 

A  small  indigenous  bushy  shrub,  yielding  a  rouud  purple  fruit 
about  the  size  of  a  currant  (fig.  156).  It  has  a  peculiar  strong 
odour,  and  an  acrid  taste  ;  and  owes  its  irritant  properties  chiefly  to 
an  essential  oil  readily  obtained  from  the  fresh  tops  of  the  plant  by 
distillation  with  water.  This  oil,  and  an  ointment  from  the  freshlj^ 
bruised  plant,  are  in  the  British  Pharmacopoeia.  The  dose  of  the 
oil  is  from  one  to  five  minims. 

The  leaves,  in  powder  or  infusion,  and  the  oil,  are  often  given 
to  procure  abortion  ;  but  it  is  more  frequently  fatal  to  the  mother 
than  efPectual  in  destroying  the  child.  Savin  is  also  occasionally used  as  a  vermifuge. 

Symptoms.— Those  of  irritation  of  the  alimentary  canal.  Severe 
pain  in  the  belly  and  vomiting,  and  sometimes  strangury,  but  diar- 

rhoea rare.    Salivation  and  insensibility  are  occasional  symptoms 
Post-mortem  appearances.- Those  of  acute  inflammation 

1-  p2 
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of  the  alimentary  canal.  The  green  powder  is  often  found  among 
its  contents.  On  drying  and  rubbing  this  powder  it  emits  the 
peculiar  odour  of  the  plant,  and  the  hard  thick  parts  of  the  twigs 
exhibit,  under  the  microscope,  the  ordinary  characteristics  of 
coniferous  wood.  Watery  solutions  of  savin  strike  a  deep  green with  perchloride  of  iron. 
Treatment.— That  proper  to  the  whole  class  of  irritants 

(p.  339). EBGOT  OF  EYE. 

{Sjmrred  Bye,  Secede  Cornutum). 

This  is  the  product  of  a  fungus  {Clavice]}s  purimrea)  attacking  the 
grain  of  several  plants,  such  as  wheat,  barley,  oats,  and  rye,  in  wet 
seasons,  and  in  ill-drained  soils.    The  ear  of  the  plant  is  occupied 

Fig.  l'"'G.  Fig.  ir,7. 

wholly,  or  in  part,  by  the  diseased  grains,  each  of  which  is  of  a 

deep  purple  colour,  elongated,  slightly  curved,  and  projecting,  so 

as  to  bear  some  resemblance  to  a  cock's  spur.  These  diseased 
grains,  collected,  dried,  and  powdered,  form  the  ergot  of  the  shops, 

used  by  medical  men  to  promote  contraction  of  the  uterus,  and 

sometimes  criminally  given  to  procure  abortion.  Fig.  157  shows 

side  by  side  the  healthy  (I)  and  diseased  plant  (2),  an  enlarged 

spikelet  (d),  a  section  showing  the  sporidia  (k),  the  sporules  (/). 
and  two  entire  and  full  grown  samples  of  the  ergot  (g  and  h). 

Properties.— The  ergot,  when  entire,  varies  in  length  from  a 

quarter  of  an  inch  to  two  inches,  and  in  thickness  from  a  sixth  to 

a  third  of  an  inch.  Its  surface  is  black,  with  lighter  dotted 

streaks,  and  its  substance  reddish-grey.    It  is  lighter  than  water, 
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has  a  disagreeable  odour,  and  somewhat  acrid  taste. 
 Its  activity 

was  formerly  ascribed  to  two  substances,  ergotin  and  e
ctoolin. 

These  are  brownish  amorphous  substances  soluble  m  water
  ana 

alcohol,  but  not  in  ether  or  chloroform.  They  have  been  sho
wn 

to  be  impure.  The  latest  researches,  those  of  Kooert,  indicate  thr
ee 

active  principles— ergotinic  acid,  sphacelinic  acid,  and  c
or- 

nutiiie  (an  alkaloid). 

Tests.— a.  Liquor  potassse  gives  it  a  lake-red  tint,  and  develops 

trimethylamine,  with  the  odour  of  herring-brine,  h.  The  filtered 

alkaline  liquid  has  the  same  colour,  and  lets  fall  the  same  coloured 

precipitate,  on  the  addition  of  nitric  acid,  or  a  solution  of  alum in  excess.  ,  . 

Experiments  on  animals.— The  symptoms  produced  in 

animals  by  large  single  doses,  or  by  smaller  doses  frequently 

repeated,  are  partly  those  of  intestinal  irritation,  partly  those 
indicative  of  affection  of  the  nervous  centres.  To  the  first  belong 

diarrhoea,  to  the  last  giddiness,  dilated  pupil,  drowsiness,  con- 
vulsions, and  paralysis.  Suppurating  tumours,  and  gangrene  of 

the  extremities,  are  also  among  the  symptoms.  According  to 

Kobert,  sphacelinic  acid  and  cornutine  are  the  principles  which 
cause  contraction  of  the  uterus  and  of  the  arteries. 

In  the  human  subject  a  single  full  dose  gives  rise  to  irritation 
of  the  stomach  and  bowels,  giddiness,  headache,  and  flushing  of 

the  face,  with  great  lassitude  and  weariness.  The  pulse  is  dimi- 
nished in  frequency,  small  and  thready.  The  uterus  is  excited  to 

contraction,  and  in  a  pregnant  female  abortion  may  occur.  No 
cases  of  acute  poisoning  with  ergot  are  on  record.  » 
When  the  spurred  rye,  or  other  grain  similarly  diseased,  is 

mixed  with  flour  and  made  into  bread,  it  gives  rise,  as  seen  more 
particularly  in  former  years,  to  an  epidemic  malady,  which  assumes 
the  form  either  of  convulsive  or  of  gangrenous  ergotism. 
In  the  first  form,  nervous  symptoms,  such  as  giddiness,  weakness 
of  the  limbs,  mental  incapacity,  coma,  and  convulsions  predomi- 

nate ;  in  the  latter,  dry  gangrene  of  the  extremities.  Both  forms 
are  preceded  by  symptoms  chiefly  referable  to  intestinal  irritation. 

III.  IBBITANTS  WITH  NEBVOtJS  SYMPTOMS. 

This  group  of  poisons  may  be  considered  as  the  unclassed  rem- 
nant of  the  large  division  formerly  known  as  the  narcotico- 

irritants.  Their  very  decided  action  on  the  stomach  and  bowels 
separates  them  from  the  group  of  convulsives  of  which  strychnine 
is  the  type,  and  from  that  of  depressants,  of  which  conium  is  the 
best  representative. 

CENANTHE  CBOCATA. 

{Heniloch,  Water  Bro^nvort.) 

This  is  an  indigenous  umbelliferous  plant,  growing  on  the 
banks  of  streams  and  ditches,  and  bearing  some  resemblance  to 
celery  (fig.  158).    All  parts  of  it  are  poisonous  ;  but  the  root,  from 
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a  rough  resemblance  to  the  parsnip,  is  generally  the  part  eaten 
by  mistake,  and  is  so  virulent  a  poison  that  a  very  small  piece  of 
it  has  proved  rapidly  fatal. 

The  symptoms  may  set  in  as  soon 
as  twenty  minutes  after  swallowing 

the  poison,  with  convulsions  and  in- 
sensibility, livid,  bloated  face,  mouth 

and  nostrils  covered  with  bloody  foam, 
and  stertorous  respiration  ;  and  death 
may  follow  in  as  little  as  five  minutes 
from  the  first  seizure.  In  more  pro- 

tracted cases,  severe  nervous  symp- 
toms show  themselves,  consisting  of 

lock-jaw,  tetanic  spasms,  and  violent 
mania,  or  delirium  added  to  delirium 
tremens.  The  pupil  is  usually  dilated. 
There  are  symptoms  of  violent  irrita- 

tion in  the  alimentary  canal. 
The  post-mortem  appearances 

consist  of  great  congestion  of  the 
brain  ;  an  accumulation  of  dark  blood 
in  the  lungs,  heart,  and  large  vessels  ; 
and  signs  of  irritation  in  the  stomach 
and  bowels. 
The  treatment  consists  in  the 

prompt  use  of  emetics,  followed  by  a 
full  dose  of  castor  oil.  Bleeding  is 
indicated  by  the  congested  state  of 
the  cerebral  vessels.  The  rest  of  the 
treatment  will  be  determined  by  the 
s^nnptoms  actually  present. 

CICUTA  VIROSA. 

( ]]''aler  Hemloclc,  CotrhcDii'.) 
This  is  a  perennial,  indigenous,  umbelliferous  ])laut,  growing  in 

wet  ditches  and  on  the  banks  of  streams,  flowering  in  July  and 
August.  It  attains  three  or  four  feet  in  height,  has  a  stunted  stem, 
and  large  dark  green  tripartite  leaves.  The  leaflets  are  grouped 
in  twos  or  threes,  narrowly  spear-shaped  and  serrated;  and  the 
leaf-stalks  are  of  a  reddish  colour  where  attached  to  the  stem.  The 
tlowers  are  borne  on  many-rayed  umbels.  The  root  stalk,  which 
lias  been  repeatedly  mistaken  for  the  parsnip,  is  hollow  and  filled 
with  large  cells.  Fig.  159  shows  a  cutting  of  the  plant,  with  a 
flower,  and  calyx. 

The  cicuta  virosa  has  been  described  as  "  by  far  the  most  active 

rf  the  poisonous  plants  of  Great  Britain  ;"  and  reasons  have  been 

assigned  for  the  belief  that  it  supplied  the  "  celebrated  Athenian 

poison."  * *  Stephcosoii  find  Churchill's  '  Medical  Botany,'  vol.  ii.  pi.  89. 
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lu  animals  tlie  root  gives  vise  to  tetanus.  In  man  w
ell-mavlcea 

tetanic  spasms  are  also  amoug  the  prominent  symptoms,  togetU
er 

with  dilated  pupil,  insensi- Fi^.  150. 
bility,  coma,  nausea,  vomit- 

ing, and  diarrhoea.  Death 

may  take  place  withiu  an 
hour  of  the  swallowing  of  the 

poison. 
Wepfer  gives  the  cases  of 

two  boys  and  six  girls  who 
ate  more  or  less  largely  of 
the  roots.  The  boys,  who 
took  a  large  quantity,  were 
soon  seized  with  acute  pain 
ia  the  stomach,  loss  of 

speech,  insensibility,  and 
terrible  convulsions.  The 
mouth  was  so  closely  shut 
that  it  could  not  be  opened, 
blood  flowed  from  the  ears, 

and  the  eyes  v.'ere  horribly 
distorted.  Death  took  place 
in  half  an  hour.  The  girls 
siiffored  from  epilepsy. 

The  cases  of  three  G-erman 
soldiers  related  by  Boerhaave 
show  that  the  post-mortem 
appearances  were  well  marked.  They,  too,  died  in  ̂   less  than 
half  an  hour ;  and  the  stomach  of  one  was  found  perforated,  the 
stomachs  of  the  others  corroded. 

PHELLANDRIUM  AaUATICUM. 

{Fine-leaved  Water  Hemloch.) 

This,  too,  is  an  indigenous,  umbelliferous  plant,  growing  iu  similar 
situations  with  the  foregoing,  and  of  which  the  tapering  root,  eaten 
by  mistake  for  parsnips,  has  produced  poisonous  effects.  The  plant 
grows  to  about  three  feet  in  height,  and  is  furnished  with  small 
tinely  divided  dark-green  leaves.    (Fig.  160.) 

-ffiTHUSA  CYNAPIUM. 

(FooVa  Parsley. ) 

The  leaves  of  this  plant,  as  its  name  implies,  have  been  eaten  by 
n.istake  for  parsley;  and  the  roots  for  young  turnips.  It  is  an 
aunual  umbelliferous  plant,  growing  in  gardens  and  fields,  and  may 
be  recognized  by  the  secondary  involucres  appended  to  the  flower- 
stalks,  which  are  composed  of  three  long  and  narrow  drooping 
leaflets  (bracts).    When  rubbed,  the  leaves  have  a  nauseous  odour. 
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Though  it  has  been  said  to  cause  conviilsioas  and  sfnnn,.  • 
mals;  aud  heat  of  the  niouth  and  throatrru^' atd'^or^^tir 

Fig.  IGO. rig.  ICl. 

headache,  giddiness,  stupor,  dilated  pupil,  convulsions,  and  lock- 
jaw  in  man.  Dr.  Harley  has  found  by  careful  experiments  that  it  is 
a  harmless  plant.* 

Yew  {Taxus  baccata). — The  leaves  and  berries  of  the  yew 
(%.  162)  are  poisonous.  The  leaves  have  proved  fatal  to  animals, 
and  the  leaves  and  berries  to  man.  The  leaves,  or  an  infusion  of 
them,  are  sometimes  given  as  a  vermifuge  or  abortive. 
Symptoms. — Those  of  irritant  poisoning,  with  the  addition  of 

nervous  symptoms,  such  as  insensibility,  and  convulsions.  Death 
may  take  place  quickly  from  collapse;  or,  at  a  Inter  period,  from 
inflammation  of  the  alimentary  canal.  The  leaves  have  killed  an 
adult  in  fourteen  hours,  and  the  berries  a  girl  of  five  years  old  in 
four  hours. 

Post-mortem  appearances.— Those  of  irritation  of  the  ali- 
mentary canal.  The  leaves  or  berries  are  generally  found  in  the 

stomach,  and  are  readily  identified.  The  leaves  are  lancet-shaped  ; 
aud  the  berries,  the  size  of  a  pea,  consist  of  a  hai-d  brown,  egg- 
shaped  seed,  enclosed  in  a  light  red  covering,  and  surrounded  by  a 

'  On  the  Actiou  of  Fuol's  Parsley.'   Ty  John  Harley,  M.D.,  1874. 
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coloarless  viscid  jaice,  which  has  an  acid  rea
ction  and  a  nauseous 

^'"Laburnum  (Oylisns  lahurnmn).-Al\  parts  of  this  plant 

appear  to  be  poisonous,  and  cases  are 
on  record  of  poisoning  by  the  seeds, 

flowers,  and  bark.  The  plant  has  a 

most  nauseous  and  disagreeable  odour 

and  taste.  It  owes  its  poisonous  proper- 
ties to  an  alkaloid  known  as  Cytisine. 

According  to  Marme,  •03--04  gramme 
of  this  alkaloid  is  a  fatal  dose  to  a  cat. 

From  Christison's  experiments  with  the 
dried  bark,  it  may  bo  inferred  that  the 

laburnum  is  extremely  active,  producing 

in  a  few  minutes  violent  tetanic  convul- 
sions and  speedy  death.  In  man,  too, 

the  symptoms  are  very  _  well  marked, 
consisting  of  violent  irritation  of  the 

aUmentary  canal,  with  great  exhaus- 
tion, drowsiness,  and  rigidity  of  the 

limbs,  convulsions,  dilated  pupil,  and 
frequent  pulse. 

But  two  cases  of  poisoning  by  the 
bark,  eaten  by  a  girl  of  ten  and  a  boy  of 

eight,  in  mistake  for  liquorice,  reported 
by  Mr.  Sedgwick,  of  Boroughbridge, 
show  that  the  laburnum  does  not  always  produce  the  symptoms 

just  enumerated.  They  were  such  as  to  qualify  the  plant  for  a 

IDlace  among  depressants  rather  than  convulsives.  The  symptoms 

of  depression  preceded  the  administration  of  tartar  emetic  as  an 
emetic.  In  the  boy,  the  symptoms  set  in  an  hour  and  a  quarter 

after  eating  a  piece  of  the  root  the  size  of  a  walnut ;  in  the  girl, 
who  had  eaten  about  three  times  as  much,  they  began  after  about 
the  same  interval.  In  both,  the  first  symptoms  were  vomiting, 

giddiness,  extreme  weakness,  pallor  and  coldness  of  the  skin,  and 
a  feeble  fluttering  pulse.  The  pupil  was  dilated.  Drowsiness 
showed  itself  later;  but  there  was  at  no  time  any  marked  pain  of 

the  abdomen,  nor  any  purging.  Besides  the  drowsiness,  there 

wei'e  no  head  symptoms.* 

IV.  SIMPLE  IRRITANTS. 

Arum  {Arum  maculahm,  lords  and  ladies,  cuckoo  pint). — 
The  green  spotted  arrow-shaped  leaves  (1)  of  this  plant  appear 
early  in  spring,  in  hedgerows,  woods,  and  shady  spots ;  the  green 
spathe  (2),  with  its  purple  column  (3)  enclosed,  in  May;  and  a 
cluster  of  bright  red  berries  (4)  alone,  towards  the  end  of  summer 

»  'Medical  Times  and  Gazette,'  Jau.  3,  1857.  See  also  similar  cases  by 
Wheelhouse  ('  Brit.  Med.  Joiim.'  1870,  No.  47;-)),  aud  Tiuely  ('  Laucct,'  1870. vol.  ii.  6). 
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.sharp  needles;  and  in  three  children  who  ate  of  the  leaves  of  the 
plant,  the  tongues  were  so  swollen  as  to  render  swallowing  difficult. 

Two  of  the  children  died  in  twelve  and  six- 
teen days  respectively;  the  third  recovered, 

'i'he  poisonous  properties  of  the  plant  are 
wholly  dissipated  by  heat ;  and  the  roots, 
first  steeped  in  water,  and  then  baked  and 

powdered,  constitute  the  "  Foiiland  sago.'' 
The  symiDtoms,  post-mortem  appearances, 
iind  treatment  are  those  proper  to  irritant 
poisoning  (p.  338). 

Mezereon  (Daphne  me:xreiim).  —  This 
is  a  cultivated  garden  shrub,  yielding  bright 
red  berries,  apt  to  attract  the  notice  of 
children,  and  to  be  mistaken  for  currants 
(fig.  164).  They  contain  a  single  ovate  seed, 
composed  of  two  plano-convex  cotyledons 
enclosed  within  the  coat.  The  plant  has 

highly  irritating  pi-operties.  Five  or  six  of 
the  berries  are  sufficient  to  produce  serious 
effects.  The  bark  is  an  ingredient  in  the 
cora2DOund  decoction  of  sarsaparilla  of  the 

British  Pharmacopoeia,  and  is  the  basis  of  the  ethereal  extract 
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oE  mezereon.  The  symptoms,  joo
st-mortem  app^^^^  and 

treatment  are  those  of  irritant  poisoning  (M'^»>  ,  ̂ ^.^^ 

Banunculus  {Orowfoot,  lnMercup
).-Theve  aic  no  lesb 

fifteen  species  of  ranunculus,  or  crowfoot, 
 natives 

of  these  islands,  and  common  in  our  me
adows 

and  pastures,  and  most  of  them  have  mor
e  or 

less  irritating  properties.     Those  whic
h  are 

esteemed  most  poisonous  are  the  Banunc
ulus 

dammula,  bulbosus,   and   sceleratus;  the  ±t. 

acris  and  arvensis  being  less  deleterious,    ii  ig. 

165  shows  a  plant  of  the  Ranunculus  acri
s. 

Every  part  of  the  fresh  plant  is  pervaaed  by 

an  acrffl  principle,  which,  like  that  of  Arum
 

maculatum,  is  volatile,  and  dissipated  by  heat, 

or  when  the  plants  are  dried.    Water  distilled 

from  the  fresh  plants  contains  the  acrid  prin- 

ciple, as  is  shown  by  the  stinging  taste  and 
sense  of  heat  in  the  stomach.  The  distilled 

water    of  |  the  R.  sceleratus  yields  crystals. 

The  juice  of  the  plants  is  a  powerful  vesicant, 

and  prior  to  the  introduction  of  cantharides 

was  used  by  medical  men  for  this  purpose. 

It  is  now  so  used  to  produce  ulcers  on  the  legs 

by  mendicants  and  maUngerers.    The  distilled 
water  of  the  R.  flammula  is  an  effectual  and 

speedy  emetic ;  and  was  greatly  commended  by 
Withering  as  preferable  to  any  other  when  the 

object  is  to  produce  a  quick  evacuation  of  the 
stomach.    The  bruised  leaves,  too,  are  used  as  vesicants. 

The  symptoms,    post-mortem    appearances,    and  treatment 

of  poisoning  by  the  ranunculi  are  those  of  irritant  poisoning 
(p.  338). 
Bryony. — The  two  plants whichbearthe  common  name  ol  bryony 

have  a  certain  importance  as  poisons,  partly  on  account  of  their 

strong  irritant  action,  and  partly  from  their  common  presence  in 
our  woods  and  hedgerows.  Though  they  bear  the-  same  English 
name,  they  do  not  even  belong  to  the  same  natural  order,  the  white 

bryony  being  the  solitary  representative  among  our  common  wild 
plants  of  the  Cucurbitaceas,  while  the  black  bryony  belongs  to  the 
Dioscoriaceee. 

The  Wliite  Bryony  {Bryonia  dioica,  or  wild  tine)  is  very 
common  in  our  woods  and  hedges,  twining  among  trees  and  bushes, 
and  clinging  by  its  tendrils.  The  leaves  are  rough,  the  flowers  small 
and  of  a  faint  green  colour;  the  berries  clustered,  and,  when  ripe, 
red,  filled  with  a  foetid  unpleasant  juice,  and  containing  six  seeds  ; 
and  the  root,  spindle-shaped,  fleshy,  and  pale  in  colour,  often  attains 
a  considerable  size  and  thickness.  Fig.  166  shows  a  cutting  of  the 
plant,  with  a  small  cluster  of  berries. 

The  root  of  this  plant  was  formerly  in  use  as  a  medicine,  and 
was  known  to  occasion  vomiting  and  purging,  with  symptoms  of 
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collapse,  sometimes  ending  fatally.     The  berries,  when  eaten  by cnilaren,  have  caused  vomiting. 
The  Black  Bryony  {Tamus  commimi«)  is  also  very  common 

Fig.  IGi;. 

m  woods  and  hedges,  twining,  without  the  aid  of  tendrils,  and  con- 
trasting strongly  with  the  white  bryony  in  its  leaves,  which  are 

heart-shaped,  pointed,  smooth,  and  shining;  in  its  iDerries,  which are  ovoid ;  and  in  the  colour  of  its  root,  which  is  black.  The  berries 
are  in  clusters,  and,  when  ripe,  are  like  those  of  the  white  bryony,  of 
a  red  colour.  A  cutting  of  the  plant,  with  a  cluster  of  berries,  is 
shown  in  fig.  167.  The  root  of  this  plant  has  also  been  used  as  a 
cathartic,  and  the  berries  have  made  children  sick. 

Besides  the  vegetable  irritants  briefly  noticed  in  this  chapter, 
there  are  others  of  less  importance,  of  which  it  must  suffice  to 
append  a  list.  Some  of  them  have  produced  the  eflects  of  irritants 
in  the  human  subject,  and  have  proved  fatal,  while  others  are 
inferred  to  be  poisonous  from  their  effect  upon  animals,  or  from 

direct  expei-iment.  A  minute  description  of  these  poisons  and  of 
their  effects  must  be  sought  for  in  works  on  Toxicology.  Most  of 
them  will  be  found  figured,  with  brief  descriptions  of  their  effects, 

in  Johnson's  '  British  Poisonous  Plants.'  The  following  is  the  list 
in  question  : — Anemone  2Dulsatilla,  or  pasque  flower  (also  the  A. 
nemorosa,  A.  hortensis,  and  A.  coronaria,  with  other  species); 
Caltha  palustris,  or  marsh  marigold  ;  Chelidonium  majns,  or 

celandine  ;'-Daphne  Jaureola,  or  spurge  laurel ;  Euphorbia  lathyris, 
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RS. 

ov  panel-  SDurse  (also  other  species,  as  t
he  E.  officlnarum  fig.  1 68, 

pepffa^S  SiLcoi^^       GAtiola.
  officinalis  ;  Hyac.nthus  non- 

Sptus,  ov  wild  hyacinth  ;  ̂l-cun
ahs  pa-enms  o 

herb  mercury ;  Narcissus  poeticus,  and  JN.  pseuao 

narcissus  or  daffodil  ;  Rhus  radic
ans,  and  toxico- 

clendron    Paris  quadrifolia  (fig.  169),  
Sediim  acre; 

Delphinium  staphysagria,  or  stavesaci
:e  (interesting 

as   yielding  the    alkaloid  delphinine) ;    and  the 

Sambucus  "nigra,  or  elder,  the  leaves  
and  flowers 

of  which,  in  Christison's  experience,  c
aused  cun- 

cerous  inflammation  of  the  mucous  membran
e  ot  the 

bowels,  lasting  for  eight  days.  *^^1';:IP°°'^: 

fuls  of  the  root  of  the  Dwarf  Elder  (S.  edulis
)  have 

also  proved  fatal  to  a  woman  fifty-four  years  ot  a
ge. 

Besides  the  foregoing,  which  are  indigenous  pl
ants 

the  Jatropha  curcas,  or  physio  nut  of  the
  West 

Indies;  and  the  Hippomane  mancmella,  or
  mancM- 

neel,  with  other  species  of  the  same  (as  the  i
l. 

landulosa,  and  H.  spinosa),  may  be  mentioned 
 as 

possessed  of  highly  irritating  properties.  (be
e 

Christison,  chapter  on  Vegetable  Acrids.)  .     ,    •    •,  4. 

Most  of  the  plants  in  the  foregoing  list  act  as  simple  ir
ritaiits  ; 

but  there  are  a  few,  such  as  the  Mercurialis  perennis,  and 
 Pans 

quadrifolia  (fig.  169),   which  produce  j^.,, 
mixed  symptoms  of  intestinal  irritation 

and  narcotic  poisoning;   and  would, 

therefore,  claim  to  be  placed  among  the 
narcotico-acrid  poisons  of  the  earlier 
toxicologists. 

V.  DISEASED  AND  DECAYED 
VEGETABLE  MATTERS. 

A  few  cases  have  occurred  of  poison- 
ing by  spoiled  vegetables ;  and  bread 

made  of  wheat,  rye,  or  barley,  when 
spoiled  or  mouldy,  has  been  known  to 
act  as  an  irritant  poison,  causing 
flushed  face,  dry  tongue,  acute  colicky 
pains,  urgent  thirst  and  headache, 
vomiting  and  purging,  exhaustion  and 
drowsiness. 

From  decomposed  maize,  an  alkaloid 
has  been  extracted,  producing  tetanic 
symptoms  in  animals.  In  some  cases 
the  tetanus  was  masked  by  narcosis. 

The  treatment  proper  to  such  forma 
of  poisoning  consists  in  the  prompt 
use  of  emetics,  followed  by  aperients,  of  which  castor  oil  is  the  best. 
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ANIMAL  lEKITANTS. 

I.  CANTHABIDES. 

II.  Diseased  and  Putrid  Animal  Matter :  Anthrax— Ptomaines. 
III.  TBICHINIASIS. 

IV.  Poisonous  Fish,    V.  Venomous  Beptiles  and  Insects. 

I.  CANTHABIDES. 

TiiK  Cantharls  vesicatoria,  Spanish  fly,  or  blister  beetle,  is  dis- 
tinguisbed  by  the  shining  metallic  green  colour  of  the  head,  legs, 
and  wing-case.s.  It  contains  a  strong  irritant  poison,  chai-acterized 
by  its  energetic  action  on  the  urinary  and  generative  organs,  and 
is  the  active  ingredient  of  several  preparations  of  the  British 
Pharmacopoeia.*  The  powder  and  tincture  have  been  given  to 
procure  abortion,  for  lascivious  purposes,  or  merely  for  a  joke ; 
and  both  powder  and  plaster  have  been  taken  by  mistake.  Its 

preparations  have  also  produced  severe  efl^ects  on  the  urinary  and 
genital  organs  when  applied  externally.  The  fly  owes  its  poisonous 
property  to  an  active  crystalline  principle  eantharidin,  of  which 
half  an  ounce  of  the  powder  contains  one  grain,  and  the  hundreth 
part  of  a  grain  will  raise  a  blister  on  the  lips. 

The  powder  and  plaster  are  readily  identified  by  the  small  shining 
golden  or  green  particles  ;  and  the  ]30wder  by  the  simple  test  of 
heat.  If  so  small  a  quantity  as  the  hundreth  part  of  a  grain  be 
treated  in  the  manner  described  at  p.  398  (fig.  68),  as  soon  as  the 

temperature  is  raised  to  about  212°  Fahr.,  a  white  sublimate 
appears  on  the  glass  disk  ;  and  this,  when  examined  under  the 
microscope,  is  found  to  consist  of  crystals  of  eantharidin.  If, 
however,  the  sublimate  should  be  amorphous  or  indistinctly 

ci'ystalline,  the  characteristic  crystals  may  be  made  to  appear  by 
treating  the  spot  with  ether.  The  characteristic  sublimate  may 
be  procured  from  the  five  hundredth,  or  even  the  thousandth  of  a 

*  Of  tbo  tincture,  coutainiug  grs.  vss  to  the  ounce  ;  of  the  acetum  (jij  to 
Oj);  of  the  ointment  (1  to  7);  of  the  plaster  (1  in  3) ;  of  the  empl.-istrum 
calefiioiens  (1  in  24)  ;  of  tlio  liquor  epispasticus  (sij  to  sv) ;  nud  of  the  chavta 
opispastica  (1  in  10|).  The  tincture  is  given  internally  in  doses  of  5  to  20 
minims,  the  other  pfepai-ations  are  for  extci'nal  use. 
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gram more  or 

^-T'^'^lT.nir^ev^TL  stomach,  increased  by  pressure 

^'^^  HT'  Tlenc^th  o?er  the  whole  abdomen,  and  accompanied
 

extendmg  at  ̂^^"f' ̂  "^^Howing,  dryness  of  the  fauces,  great 

'f'^rnlous  discharge  0?  blo^od  o^-  bloody  mucu
s  from  the 

il?  Kd  wfth  shfning  green  particles,  
and,  in  less  quantity, 

Thf  E^efthtgTabttu  ,\nJ  the  p
u?se  quick  and  hard.  Some- 

h-.^.r  hpShe    delirium,  and   convulsions
,    tetanic  spasms, 

+.nf«  «Uied  to  those  of  hydrophobia,  and  co
ma  are  superadded. 

'^Son.  tt  occa^^^^^^^  are  blisters  of  th
e  mouth, 

salivatioS  vomiting  of  tenacious  mucus  of
  the  shape  of  the  gullet, 

ofof  the  mucous  membrane  itself,  redness
  of  the  eyes,  and  lacri- 

"$rSui>  ir^^^  of  four  or  five  drops,  p
roduces  a 

marked  effect  on  the  unnary  organs.  -d.--f.^^-q--y3f 
turition.  sometimes  without  causing  pain     

On  the  othei  nanci 

vSy  Targe  quantities,  as  six  ounces  of  the  
tincture,  or  two  drachms 

Ke  Sder,  have  been  taken  without  bad  e
ffect,  a  fact  only 

to  be  accounted  for  by  the  badness  of  the  preparati
on. 

Fatal  dose.-Of  the  tincture,  one  ounce ;  of  the  powder,  not 

ascertained.  Two  doses  of  twenty-four  grains  ea
ch,  taken  at  an 

interval  of  a  day,  have  destroyed  Ufe,  after  produ
cing  abortion. 

Fatal  period.— Usually  from  twenty-four  to  thir
ty-six  hours, 

but  it  may  be  fatal  after  some  days  of  suffering
.  . 

Post-mortem  appearances.-Marks  of  infl
ammation  m 

different  degrees  and  stages  in  the  whole  length  of  the
  alimentary 

canal,  and  in  the  urinary  and  genital  organs.  The  st
omach  is 

inflamed,  and  may  be  gangrenous,  in  patches,  where  
the  powder 

has  adhered;  sometimes  it  is  abraded,  sometimes  softe
ned,  ihe 

brain  has  been  found  gorged  with  blood,  and  the  genital  org
ans 

ganarenous.  The  powder  may  be  found  in  the  stomach  long 
 after 

death  When  given  in  powder,  or  taken  as  plaster,  the  bliste
ring 

fly  may  be  detected  in  the  contents  of  the  stomach  by  the  glis
ten- 

ing golden  or  green  colour  of  the  particles,  which  may  be  readily 

seen  by  the  lens  or  microscope.  They  may  be  collected,  dissolved
 

in  ether  or  chloroform,  evaporated  to  the  thickness  of  an  extract, 

and  its  blistering  property  tested  by  application  to  the  hp.  By 

these  two  teats  Barruel  detected  cantharides  in  some  cakes  of 

chocolate  maliciously  given  to  several  persons.  The  sublimation 

by  heat  is  still  more  satisfactory.  _  _ 
When  the  stomach  has  been  emptied  by  vomiting,  or  the 

bowels  evacuated  by  aperients,  the  poison  may  still  adhere  to  the 

coats  of  the  canal.   In  this  case  we  follow  the  plan  recommended 
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Fig.  170. 

I'.fflaterand  ̂ "'"/^""V  '""^"l  ̂ ^^^^"^  ̂ ''^  detached,  is 
Mass  and  caJ^Mll  T    ̂-"'^aT  ?f  ̂^"^''^       «l^eet,  of ^lass,  aua  caietuUy  examined  for  the  shining  ereen  snoH  M 

Tr^tmL'f 't.'         ̂ l^^.^  aftevlnSre
nt'  " 

VomiSris^o  Tp  p''-f  "I  "°  ̂ ^^■'^^t^  poison- V  omiting  IS  to  be  excited  and  encouraged  by  emetics  and  warm '  poison  to  be  removed  from 
the  bowels  by  full  doses  of  castor  oil.  The 
free  use  of  diluents,  with  oily  or  demulcent injections  into  the  rectum  and  bladder 
and  leeches  or  bleeding,  if  the  inflamma- 

tory symptoms  run  high,  constitute  the 
remainder  of  the  treatment.  Laudanum 
may  be  added  to  the  injections,  or  opium suppositories  introduced  into  the  rectum 
Cantharidin.— This  is   sold   in  the 

form    of  sparkling    colourless  crystals, 
which,  when  examined  by  the  microscope, 

»  are  found  to  consist  of  plates  of  various terms,  lengths  and  thickness. 
_  Fig.  170  is  taken  from  a  good  commercial  specimen.  It  retains 

similar  torms,  but  more  delicate,  and  with  some  variety  of  group- 
ing, in  deposits  from  its  solutions  in  ether  and  chloroform,  and 

in  its  sublimates.  The  deposits  from  ether  are  commonly  lono- 
quadrangular  plates,  those  from  chloroform  square  plates  and shorter  oblongs.  Fig.  171  shows  the  two  forms  most  common  in 
the  sublimates— namely,  the  short  plates  (a)  and  the  long  plates (o).  It  is  taken  from  photographs. 

Cantharidin,  when  heated  in  the  manner  described  at  p.  .398 
(fig._  68),  sublimes  without  residue,  or 
leaving  a  faint  stain  only,  and  settles 
on  the  glass  disk  in  such  forms  as  those 
shown  in  fig.  171.  It  may  be  wholly 
dissipated  without  liquefying ;  but  if 
the  heat  be  applied  suddenly  it  melts. 

Its  subliming  point  is  212°  Fahr. 
Cantharidin  is  almost  insoluble  in 

water,  but  readily  soluble  in  ether,  and 
more  so  in  chloroform.  It  is  also 
soluble  in  oils.  Towards  soda  and 
potash  it  behaves  like  an  acid  and 
forms  salts.  These  are  precipitated  by 
chloride  of  calcium  and  chloride  of 

barium,  white ;  chloride  of  mercury  and  nitrate  of  silver,  white 
and  crystalline  ;  and  by  sulphate  of  copper,  grey.  Ether,  benzene, 
amylic  alcohol  and  chloroform  extract  cantharidin  from  acid 
solutions. 

The  action  on  cantharidin  of  sulphuric  acid  distinguishes  it 

Fig.  171. 

*  '  Annales  d'Hygiene,'  1842,  p.  347. 
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from  almost  all  tlie  active  priaciples  of  vegetable  origm.  Ihe 

acid  produces  no  change  of  colour  in  it  even  when  warmed  and 
heated.  Nor  is  its  colour  changed  by  nitric  acid.  These  two 

negative  reactions,  taken  together,  distinguish  cantharidin  from 

every  poisonous  alkaloid  or  analogous  active  principle. 

Cantharidin  also  differs  from  the  vegetable  alkaloids  and  gluco- 

sides  in  leaving  no  deposit  of  carbon  when  heated ;  and  in  the 

temperature  at  which  it  sublimes,  it  differs  from  the  mineral 
poisons,  arsenious  acid,  and  corrosive  sublimate. 

The  physiological  test  of  cantharidin  is  its  vesicating  property, 

which  is  manifested  by  such  a  minute  quantity  as  •00014  gramme. 
Some  animals — especially  common  fowls — are  not  affected  by 
cantharidin,  though  their  flesh  given  to  cats  causes  all  the 
symptoms  of  poisoning  by  cantharides. 

II.  DISEASED  AND  PUTEID  ANIMAL  MATTER. 

Anthrax  [cliarhon,  malignant  piistule,  ivool-sorter's  disease). — 
This  is  a  disease  occurring  in  cattle,  sheep,  and  other  herbivora,  and 
usually  communicated  to  man  either 
by  contact  with  the  carcass  or  hide 
of  the  animal.  In  man  it  is  a  very 
fatal  disease,  and  is  first  shown  by 
a  pustule  arising  on  the  hand,  arm, 
face,  or  neck,  a  few  hours  or  a  few 
days  after  inoculation  of  the  poison. 
This  pustule  increases  in  size,  be- 

comes surrounded  by  a  hard  brawny 
mass,  while  in  the  centre  is  a  dirty- 
looking  eschar.  The  neighbouring 
glands  are  swollen,  and  there  is 
great  constitutional  disturbance, 
severe  fever,  a.nd  prostration.  Some- 

times there  are  severe  gastro-intes- 
tinal  symptoms,  or  affection  of  the 
lungs.  The  chief  post-mortem  appearances  are  congestion  of  the 
liver,  spleen,  and  kidneys,  with  ecchymoses  in  the  serous  mem- 

branes. The  Bacillus  anthracis  (fig.  172),  which  is  the  cause  of 
the  disease,  is  found,  not  only  in  the  local  cutaneous  lesions,  but  in 
all  the  affected  organs,  in  the  vessels  and  outside  them. 
Putrid  animal  matter  may  cause  severe  and  dangerous 

symptoms  of  irritant  poisoning.  The  articles  of  food  which  have 
most  frequently  acted  as  poisons  are  sausages  (especially  those 
made  of' liver  and  blood),  bacon  and  ham,  cheese,  and  goose  grease. The  poisonous  quality  of  the  food  appears  to  be  developed  only  in the  first  stages  of  putrefaction. 

Boiled  fish  preserved  in  vinegar  has  proved  fatal  with  gastro- 
intestinal irritation.    The  toxic  principle  is  like  that  of  poisonous 

sausage.*    Vaughan  has  described  a  toxic  principle  (tyro-toxicon) 
*  Sclirciber.  '  Berl.  Klin.  Wocheuscli.,'  11  &  !■>,  188i,  pp.  ICl,  18.3, 

Fis,'.  17-2. 

liacUlus  aiiilirui'18. 
a.  Spores,  b.  Rods  with  spores, 

c.  Jointed  filaments. 
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from  some  kinds  of  cheese  and  of  ice-cream,  which  has  proved 
poisonous  to  man. 

The  symptoms  rarely  come  on  till  the  lapse  of  three  or  foui' 
hours.  The  irritation  of  the  alimentary  canal  is  accompanied 
either  by  symptoms  of  collapse  or  of  narcotism. 

The  milk  of  cattle  fed  in  pastures  contaiuing  poisonous  ]jlanls, 
the  Hesh  of  game  which  has  fed  on  certain  berries,  and  the  honey 
of  bees  collected  from  poisonous  flowers,  produce  delirium  and 
symptoms  of  narcotic  poisoning. 

The  treatment  of  these  cases,  after  the  removal  of  the  poison 
from  the  stomach,  would  be  determined  by  the  nature  of  the 
symptoms  present. 
Ptomaines,  or  cadaveric  alkaloids.— Leucomaines.  — 

These  are  alkaloids  which  are  formed  during  the  process  of  putrefac- 
tion, and  in  some  cases  from  the  decomposition  simply  of  albuminoid 

bodies,  without  the  occurrence  of  putrefaction.  They  derive  their 
toxicological  importance  from  two  facts — first,  they  are  found  in 
sausages  and  other  articles  of  food  which  are  sometimes  the  means 
of  poisoning  :  and  secondly,  they  are  found  in  the  body  after  death, 

and  thus  may  give  rise  to  grave  doubt  in  a  suspected  case  of  poison- 
ing by  a  vegetable  alkaloid.  In  the  present  state  of  knowledge, 

only  a  short  account  can  be  given  here  of  their  properties  and 
action ;  for  details,  the  larger  works  and  the  original  papers  must  be 
consulted.  Sehni  recommended  for  their  extraction  a  modification 

of  Stas'  process,  alcohol  being  used  as  a  solvent.  The  alcoholic 
extract  was  evaporated  to  dryness  in  vacuo,  dissolved  in  water, 
which  was  then  shaken  with  ether,  chloroform,  or  amylic  alcohol 

—  each  reagent  dissolving  different  alkaloids.  Later  processes  of 

extraction  are  only  modifications  of  Selmi's. 
Tests. — As  a  test  for  distinguishing  ptomaines  from  vegetable 

alkaloids,  Bronardel  and  Boutmy  suggested  the  following :— In 
two  separate  liquids,  one  containing  a  ptomaine,  the  other  a 

vegetable  alkaloid,  a  precipitate  is  produced  by  potassium  iodo- 
mercurate,  but  in  the  one  containing  the  ptomaine  ferndcyanidc 

of  potassium  and  ferric  chloride  give  a  precipitate  of  Prussinu 

blue,  the  ferrid-salt  being  reduced  to  the  ferrocyanide ;  in  the 

other  this  reduction  does  not  take  place.  Morphine  and  veratrinc 

are  exceptions  to  this  rule.  A  solution  of  ptomaine  also  reduces 

silver  bromide.  If  a  tracing  be  made  on  photographic  paper 

steeped  in  the  bromide,  and  the  paper  be  washed  with  sodium 

hyposulphite  and  water,  the  tracing  will  be  shown  by  the  reduo tion  which  takes  place.  ,  .  ̂   ■ 

Action.— Ptomaines  have  been  found,  as  stated,  in  poisonous 

sausages,  decayed  fish  (p.  593),  cheese,  ice-cream,  and  
the  sea- 

mussel  (p.  596),  all  of  which  have  proved  toxic  to  ma
n  ihosc 

found  in  decomposing  viscera  are  possessed  of  various  
kinds  ot 

actions.  One  separated  from  poisonous  sausages  and  from  
a  post- 

mortem maceration  fluid  acted  like  atropine  ;  another  from  putrefaed 

brain  paralyzed  the  ends  of  motor  nerves,  like  curare,
  though  the 

action  was  less  energetic.  In  persons  who  died  from  
acute  arsenical 
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])oisouiug,  Selml  extracted  poisonous  bases  which  were  compounds 
of  ptomaines  with  arsenic  (arsines).  One  of  these  acted  _  like 
strychnine,  another  was  volatile— a  fact  that  might  aid  in  explaining 

the  toxic  effect  of  arsenical  wall-papers,  the  volatile  arsine  result- 
ing from  the  action  of  the  size  and  the  arsenic. 

In  various  diseases,  chiefly  nervous,  ptomaines  have  been  found 
in  the  urine. 

III.  TBICHINIA.SIS. 

A  very  formidable  malady  in  man  and  the  domestic  animals  is 
due  to  the  reception  into  the  stomach  of  the  ova  of  the  entozoon 

known  as  the  Trichina  spiralis.  The  vehicle  by  which  they  ai'e 
conveyed  into  the  stomach  is  the  raw  or  imperfectly  cooked  flesh 
of  pork,  whole  or  made  into  sausages.  The  disease  is  most  fre- 
c[uent  in  Germany,  but  several  cases  have  occun-ed  in  England. 
In  Germany  it  has  more  than  once  appeared  as  an  epidemic  ;  and 
in  Hettstiidt,  in  Prussia,  no  less  than  eighty  persons  in  a  popula- 

tion of  about  5500  were  attacked  by  the  disease  through  eating 
badly  cooked  sausages  made  from  meat  infected  with  the  parasite. 

Fig.  170.  Fig.  17J. 

Eighteen  or  twenty  persons  had' died  before  the  subject  became properly  understood.  The  disease  is  so  common  in  Germany  that Dr.  Zenker,  of  Dresden,  found  trichinas  in  as  many  as  one  body  in every  thirty-four  inspected  by  him. 
The  trichinae  begin  to  be  developed  very  soon  after  they  are swallowed ;  males,  females,  and  embryos  in  very  large  numbers 

QQ  2 
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being  produced  ia  the  iatesbiual  canal,  and  thence  finding  their 
way  into  the  muscles,  where  they  become  encysted  and  inert. 
They  are  seen  in  the  muscles,  between  the  bundles  of  fibres,  as 
opaque  white  specks.  Fig.  173  shows  the  trichina  coiled  up  within 
its  cyst,  with  groups  of  fatty  cells  at  either  end;  while  fig.  17 i 
exhibits  it  removed  from  its  cyst.  In  this  figure  a  represents  the 
mouth,  h  the  commencement  of  the  alimentary  canal,  c  and  d  a 
tubular  sac,  with  dark  granular  body,  extending  to  the  anal  ex- 

tremity at  e.  * 
Symptoms. — In  many  cases  the  disease  sets  in  with  diarrhoea. 

There  are  extreme  weariness  and  depression,  loss  of  appetite, 
sleeplessness,  febrile  symptoms,  severe  pains  in  the  muscles,  with 
sometimes  oedematous  swellings  of  the  joints,  followed  occasionally 
by  painful  persistent  contractions  of  the  flexors  of  the  limbs.  In 
some  instances,  typhoid  symptoms  come  on,  and  the  patient  dies 
unconscious  ;  but  the  more  common  termination  is  by  pneumonia. 
In  fatal  cases  death  occurs  within  a  month  of  the  ingestion  of  the 
food  containing  the  parasite. 

Post-mortem  appearances. — The  muscles  are  found  of  a  pale 
reddish-grey  colour,  speckled  with  small  lighter  coloured  spots, 
which  are  the  trichiuEe  in  all  stages  of  growth.  They  are  found 
in  all  the  voluntary  muscles,  and  in  the  heart. 

Treatment. — There  is  no  remedy  for  the  disease.  The  existence 
of  trichinse  should  inspire  caution  in  selecting  pork  for  food,  and 
in  rejecting  pork  and  sausages  which  have  not  been  properly 
cooked. 

IV.  POISONOUS  FISH. 

Some  fish  are  constantly  poisonous,  others  only  occasionally  so, 
and  others  again,  or  parts  of  them,  act  injuriously  on  certain 
persons  only.  The  most  important  of  these  is  the  common  mussel, 
which  becomes  poisonous  in  certain  circumstances  not  yet  well 
understood. 

The  symptoms  generally  show  themselves  after  one  or  two  hours 
with  swelling  and  itching  of  the  eyelids,  and  watering  of  the  eyes, 
and  an  eruption  on  the  skin,  in  most  cases  closely  resembling 
common  nettle-rash,  and  attended  with  intense  heat  and  itching. 

Dyspnoea  generally  follows,  but  occasionally  precedes,  these 

symptoms  ;  there  is  extreme  weakness  ;  and  in  fatal  cases  delirium, 
convulsions,  and  coma  have  supervened.  Symptoms  of  irritation 

of  the  stomach  are  not  always  present,  but  in  some  instances  there 

have  been  nausea,  pain  in  the  pit  of  the  stomach,  vomiting,  and 
difficulty  in  swallowing. 

The  treatment  consists  in  the  free  use  of  emetics,  purgatives, 
and  diluents.    Ether  may  be  given  with  advantage. 

In  Wilhelmshaven,  in  1885,  thirteen  people  were  poisoned  by 

nating  the  sea-water  mussel  (Mytilus  edulis) :  five  died.  The  symp- 

toms'came  on  a  few  hours  after  eating,  with  a  feehng  of  constriction 

♦  See  Griffitli  aud  HenfreyV  '  Microgr.npliie  PicHouavy,'  art.  Trlcliiua. 
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in  the  throat  aud  mouth,  pricking  and  burning  in  the  hands, 

dizziness,  and  gi-eat  excitation,  with  inco-ordinatiou,  dilatation  ot  the 

pupil,  and  great  loss  of  muscular  power.  Vomiting  ensued,  with 

sweating,  and  recovery  after  sleep.  There  was  no  diarrhcoa.  In  the 
fatal  cases  there  was  congestion  of  the  small  intestine  and  oedema 

of  the  lungs.  Brieger  isolated  an  alkaloid— leucomaino— from  the 
shell-fish,  which  was  poisonous  to  animals,  with  symptoms  similar 
to  thos'i  above  cited.* 

Instances  are  on  record  in  which  oysters,  eels,  and  salmon  have 

produced  injurious  effects.  The  richer  fish  also  habitually  disagree 
with  some  persona. 

V.  VENOMOUS  BEPTILES  AND  INSECTS- 

As  no  dif&cnlt  medico-legal  questions  arise  out  of  the  poisonous 
effects  produced  by  the  insertion  of  the  various  secretions  of  animals 
into  wounds,  whether  inflicted  by  the  fangs  of  serpents,  the  stings 
of  insects,  or  the  claws  of  such  creatures  as  the  ornithorhynchus, 
or  (as  in  the  case  of  the  cutaneous  secretion  of  the  common  toad) 
innoculated  for  the  purpose  of  experiments,  this  subject  will  be  very 
brieHy  noticed. 

In  England  we  have  but  one  venomous  snake,  the  common  viper, 
or  adder  (Yipera  berus).  It  is  about  two  feet  long,  has  a  brown 
body,  slate  coloured  belly,  rhomboidal  dorsal  scales,  with  a  row  of 
black  spots  on  each  side,  head  covered  with  rough  scales,  and  poi- 

sonous fangs  in  the  upper  jaw.  It  appears,  however,  that  the  colour 

is  not  always  the  same ;  for  Dr.  Stephenson  ('  Medical  Zoology  and 
Mineralogy,'  p.  66)  figures  two  adders  found  near  Harrow-on-the- 
hill,  the  one  brown,  the  other  blue-black. 

The  symptoms  caused  by  the  bite  of  the  adder  are  sharp  pain 
in  the  wound,  swelling,  redness  passing  into  a  livid  hue,  and  rapidly 
extending  to  adjoining  parts.  IBlisters  form  round  the  wound,  like 
those  of  a  burn.  The  pain  soon  abates,  the  parts  affected  become 
oedematous  and  livid,  and  large  livid  spots  appear  on  the  surface. 
The  general  symptoms,  which  commonly  show  themselves  within 
forty  minutes  of  the  bite,  consist  of  anxiety,  prostration,  cold 
sweats,  and  feeling  of  giddiness  and  faintness;  bilious  vomiting  and 
diarrhoea ;  quick,  small,  and  irregular  pulse,  and  difficult  breathing ; 
to  which  are  sometimes  added  convulsions,  and  disturbance  of  the 
mind. 

The  treatment  consists  in  the  immediate  application  of  a  liga- 
ture between  the  wound  and  the  heart,  and  the  removal  of  the 

poison  by  suction.  Ammonia  should  be  applied  to  the  wound  and 
given  internally.  Tincture  of  iodine,  or  iodine  paint,  is  a  useful 
application  to  the  stings  of  venomous  insects,  and  might  be  applied 
with  advantage  to  the  wound  of  the  viper. 

The  poison  of  the  cohra  di  capello  surpasses  that  of  all  other 

*  Vh-chow,  '  Bgi-1.  Klin.  Woclionsch.,'  No.  48,  1885,  p.  781 ;  Salkowsld,  ibiil. 
No.  50  ;  Bneger,  '  Deutsche  MeJ.  Woehensch.,'  No.  53,  1885,  p.  907. 
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snakes  in  virulence,  and  is  closely  associated  with  the  proteid bodies  which  are  present  in  the  venom.  The  local  symptoms  are ot  a  similar  character  to  those  above  described,  but  more  intense 
the  bitten  part  seeming  to  undergo  rapid  decomposition.  The constitutional  effects  manifest  themselves  by  depression,  nausea 
tamtness,  and  vomiting.  Paralysis  ensues,  and  before  death,  which' IS  generally  preceded  by  convulsions,  there  are  involuntary  dis- charges of  a  sanguineous  character. 

Brunton  and  Fayrer  have  proved  that  the  poison  paralyzes 
the  spinal  cord,  motor  nerves,  and  muscles.  Death  is  usually  the result  of  paralysis  of  the  muscles  of  respiration,  but  if  artificial 
respiration  be  kept  up.  the  heart  may  continue  to  beat  many  hours 
after  the  apparent  death  of  the  animal.  No  case  of  complete recovery  has,  however,  resulted  from  this  method  of  treatment. 

The  injection  of  ammonia  into  the  veins,  which  has  been  much 
praised  by  Halford  as  a  successful  antidote  to  snake-bites,  was  long 
ago  tried  by  Fontana  without  success,  and  the  investigations  of 
Brunton  and  Fayrer  do  not  establish  the  reputed  efficacy  of  this method  of  treatment.  The  internal  administration  of  ammonia 
and  brandy  has  sometimes  been  found  to  be  followed  by  good 
results.  _  Potassium  permanganate,  though  it  destroys  the  poison 
when  mixed  with  it,  does  not  counteract  its  effect  in  the  iDody. 

For  an  account  of  the  effects  of  snake-bites,  see  Fayrer's  '  Tha- 
natophidia  of  India,'  and  a  Paper  by  Brunton  and  Fayrer  in  the 
'  Proceedings  of  the  Royal  Soc.,'  No.  149, 1874 
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A 

Abdomen,  lOiaugos  in  sluiiic  nf. 
jircgimnry,  GO 

Aliilomon,  wounils  of,  ̂ so 
Aliortioii,  criiiiiuiil,  H2 
Abortives,  8G,  579 
Ai'iil,  arsenic,  391 

iirsonious,  393 
cilric,  555 

.,    hydrochloric,  309 

.,    hydrocyanic,  533 

.,     nitric,  3GG 
oxalic,  549 

„     sulphnric,  362 
tai'taric,  554 

Acii^,  mineral,  poisonini;'  liy.  359 
vegetable,  poisoning  l)y,  53:! 

Aconite,  poisoning  by,  555 
Aconitine,  tests  for,  5G0 
Adipocere,  foniiation  o/,  22fi 

j-Eliiusa  cynapimu,  poisoning-  by,  583 
Agarlcns  pballoides,  poisoning  by,  488 
Ago,  of  the  dead,  31 

..    ot  the  foctns,  79 

.,  of  tlic  living,  29 
,,   the  teeth  as  a  test  of,  29 

Air-cells,  developed,  92 
Alcohol,  jioisoning  by,  491 
Alkalies,  poisoning  by.  372 
Alkaliiids,  cadnveric.  594 
Alkaloid?,  i^c,  diagnosis  of.  352 
.\lnni,  poisoning  by,  37  7 
.\nientia,  152 
Ammonia,  imisoning  by,  375 
Androgyni  and  androgynse,  31 

Auiliu,  poisoning  by,  50  2 
Animal  heat,  o.'ctinction  of,  21H 

irritants,  poisoning  by,  5  U  i) 
,,     matter,  diseased,  593 

Ann  Moore,  case  of.  314 
Anthrax,  593 
Antimony,  poisoning  by.  420 
Apnoca,  242 
Arena  senilis,  31 

Arsenates  of  potassinm  and  sodium.  4 1 H 
Arsenic,  melallic,  jiroperties  of,  391 

„       sulphides  of,  391,  418 Arsenic  acid,  415 
Arsenious  acid,  poisoning  by,  393 
Arsonitc  of  potassium,  415 

„       of  copper,  417 
Arseninretted  hydrogen.  419 
Arum,  jioisonlng  by,  585 
Asphyxia,  214 
Asviliyxiants,  5C8 
Asthenics,  633 
Atelectasis  pjilnionnm,  114 
Atropine,  tests  for,  47  G 

Authorities,  medical,  citation  ol',  2 
B 

Baxbi  uy  Peerage  case,  45 
Barium,  poisoning  by,  379 
liartlett  case,  497 
Belladonna,  poisoning  liy,  475 
lienzole,  poisoning  by,  502 
Bichromate  of  potassinm,  458 
Bicyanido  of  mercury.  439 
Binoxalale  of  potassinm,  553 
Bismuth,  poisoning  b.v,  458 
Bitter  almond,  poisoning  by.  517 
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Bladder,  wounds  of,  290 

Blenching  liquids,  poisoning-  by.  378 
Blood,  spectrum  of,  292 

„     spotH,  tcstsJor,  290 

Born  alive,  meaning  of  form,  90' 
Bouglitou,  Sir  Thcodosins,  case  of,  r,i8 
Brain,  inflamuiatiou  of,  285 

„    injuries  of,  283 
„    tissue  on  weajions,  30 1 

Brass-founders'  ague,  &c.,  453 
Breasts  in  pregnancy.  fi6 
Brucine,  tests  for,  520 
Bruises,  2C9 

Bryony,  poisoning  by.  587 
Biinis,  304 

0 

Cai.abar  bean,  528 
Calomel,  poisoning  by,  438 
Camphor,  poisoning  by,  485 
Cancrum  oris,  435 

Cantharides,  poisoning-  by,  591 
Cantharidin,  592 
Carbolic  acid,  poisoning  by,  499 

Cai'bonlc  acid  gas,  poisoning-  by,  570 
Carburetted  hydrogen,  572 

Castor-oil  seeds,  poisoning  by.  5  77 
Catamenia,  suppression  of,  Cfi 
Certificates  of  lunacy,  209 
C  harles  I.,  identification  of,  23 
Chemical  analysis,  351 
Chest  wounds  of,  288 

Child-bearing-,  limits  of,  70 
C  hloral,  hydrate  of,  poisoning-  by,  497 
Chloi'ide  of  antimony,  427 
Chlorides  of  lime,  &e.,  as  poisons,  378 
Chlorine,  poisoning  by,  381 
Chloroform,  poisoning  by,  495 
Chrome,  salts  of,  poisoning  by,  458 
Cicuta  virosa,  poisoning  by,  582 
Circulation,  foetal,  108 
Coal-naphtha,  poisoning  by,  503 
Coccnlus  indicus,  poisoning  by,  486 

Colchicmn,  poisoning-  Ijy,  56G 
Cold,  death  by,  309 
Colour-blindness,  147 

Compression  of  the  brain,  283 
Concci)tion,  unconscious,  72 
Concussion  of  the  Imiin,  2,s:! 
Cimfossions,  law  relating  to,  0 
Conii'nc,  tests  for,  522 
Coniuni,  poisoning  Ijy,  621 
Consent,  question  of,  in  raj-c,  5:j 
Contusions,  279 
Couvulsives,  504 
Cook,  J.  r.,  case  of,  472 
Copper,  poisoning  by,  448 
Copperas,  poisoning  liy,  455 
Corrosive  poisons,  33G,  359 

„       stiblimate,  poisoning-  by,  428 
Corpus  luteum,  C9 
Cretinism,  169 

Croton  oil,  poisoning  by,  677 
Curare,  poisoning  by,  531 
Curtesy,  tenancy  by,  136 

Cyanide  of  potassium,  54  G 

D 

Darnel,  poisoning  by.  487 
Daturine,  tests  for,  481 

Dead,  age  of,  31 

„     identity  of,  22 
.,     sex  of,  3G 

Death-bed  declarations,  7 
Death,  real  and  apparent,  213 

,,     causes  of,  in  infants.  1 12 

,.      signs  of,  215 
„     sudden,  237 

Dcliriants,  475 
Delirium,  158 

„       tremens,  159 
Deliver.v,  signs  of,  iu  the  living,  74 

„      in  the  dead,  70 

,,      stulden,  115 
„      unconscious,  78 

Delusions  and  illusions,  152 
Dementia,  169 

„        feig-ned,  203 
„        senile,  170 

Depressants,  621 
Diaphragm,  wounds  of,  289 



INDEX. 
601 

Digitiilin,  tests  for,  5GI 
Digitalis,  poisoning  by,  TjOI 
Uippel,  oil  of,  503 
Diseases,  feigned,  145 

„       rules  for  detection  of,  14  0 

Doug-liis  peerage  case,  1 0 
Dvagendoi-lt's  process,  356 
Ureaining-,  154 
Drowned,  the  treatment  of,  250 
Drowning,  death  hy,  240 
Drunkenness,  169 
Pactna  arteriosus,  ol)litpnitinn  of,  ]  oo 

E 

Kars,  identification  liy,  IK 
Kccliymosis,  269 
Klateriuni,  poisoning  by,  577 
Klectricity,  death  l)y,  307 
Embryo,  growtli  of,  79 
Emphysema  of  foetal  lungs,  what  ?  98 
Epilepsy  in  relation  to  madness,  109 
Epispadians,  35,  47 
Ergot  of  ryo,  poisoning  by.  580 
Essence  of  bitter  almonds,  547 
Ether,  poisoning  liy,  4  94 
Evidence,  medical,  4 
Exaltation,  182 

Examination,  rules  for,  in  abortion,  82 
,,         in  feigned  diseases,  146 
„         in  impotence,  44 

in  Infanticide,  114 
in  insanity,  205 

.,  in  rape,  02 
Eyes,  identification  by,  15 

P 

Face,  wounds  of,  287 
Feigned  diseases,  145 

„     insanity,  202 
Fire,  death  by,  304 
Fish,  poisonous,  596 
Fcptal  circulation,  108 

„    lungs,  diseases  of,  92 
„   slcull,  fractures  of,  lie 

Foeticide,  82 

Foetus,  growth  of,  79 
Fdlie  circulairf,  183 
Footprints,  19 

Foramen  ovale,  obliferafion  of,  109 
Foxglove,  poisoning  by,  SOI 
Fungi,  poisonous,  488 
Fusel  oil,  poisoning  bj',  503 

G 

Gardner  peerage  case,  124 
Gases,  irritant,  381 
Guerre,  Slartin,  case  of,  37 

H 

H^MATIN,  294 
Hjcmin,  292 
Hair,  fraudulent  discoloration  of,  1 7 

„    of  men  and  animals,  303 
Hampden,  identification  of,  24 

Hanging,  death  by,  252 
Head,  injuries  of,  282 
Hearsay,  7 

Heart,  wounds  of,  288 
Hellebores,  the,  poisoning  by.  578 
Hcmlocl;,  poisoning  by,  521 
Henbane,  poisoning  by,  479 
Hermaphrodism,  false,  34 

„  true,  34 
Hermaphrodites,  34 
Homicidal  mania.  ISO 
Houet,  case  of,  40 
Hydatids  in  womb,  68 
Hydrochloric  acid,  poisoning  by,  381 
Hydrocyanic  acid,  poisoning  by,  533 

„  .,     tests  for,  534 
Hydrostatic  test,  97 
HyoBcyammc,  tests  for,  480 
Hyoscyamus,  poisoning  by,  479 
Hypospadians,  34,  47 
Hypo.stasis,  223 
HjTuon,  the,  54 

I 

Identity,  mistaken,  personal,  0 
Idiocy,  161 

,,      feigned,  202 
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Illusions  mill  (Illusions,  I.V.' 
Imbecility.  163 

fei^i'ticd,  202 

Iminiiliirity  of  tlic  frotns.  signs  ol'.  129 
Iinpotonoo,  4 1 
InL'briiiut!^,  401 
Infanticide,  law  relating  to.  Si) 

,,  by  omission,  1 1'j 
Inflation  of  foetal  Iniigs,  100 
Insanity,  140 

iilternating',  182 
,,      feigned,  202 
,.      i)lea  of,  in  criminal  cases,  190 

Intestines,  wonnds  of,  200 

Iodide  of  potassinm,  iioisoninft-  by.  3so 
Iodine,  poisoning- by,  388 
Iron,  salts  of,  poisoning  by,  458 
Irritant  gases,  poisoning-  by,  381 

poisons,  338 
Irritants,  animal,  590 

metallic,  391 

„        mineral,  37G 
„        vegetable,  57 (i 

.1  ardtxt;,  ease  of,  128 
Jaw.  the.  as  a  test  of  age.  3;i 

K 

Klei>tomani.\,  179 
Kreasoto,  poisoning  by,  503 

liABi'nuuM,  poisoning  by,  585 
Lanison  ca.sc  (aconitiiie),  559 
I^aurel  water,  poisoning  by,  54S 
Lead,  action  of  water  on,  442 

.,     colic,  443 
,,     enceplialopalby,  4  44 

,,     palsy,  444 
,,     poisoning  by,  440 

Legitimacy,  121 

l.cg-ge  r.  Edmonds,  case  of,  40 
Lcmon-jnice,  spots  of,  on  steel,  290 

Lencomaines.  594 
liife-assurance,  137 

I-  igb t,ivliat,  needed  for  itlunt  i  licat  ioii  .2 1 
Lightning,  death  by,  307 
Lipski  case,  3C8 

Live-ljirth,  proafs  after  respiration,  02 
,.    before  respiration,  9u 

Liver,  wounds  o£,  289 
Lividity,  cadaveric,  223 
Living,  the,  age  of,  29 

,,  identity  of,  0 

,,        „  .sex  of,  33 Lobelia  inflata,  poisoning  by,  527 
Loliuiu  temulenf urn, poisoning:  by,  4S7 
Lncid  intervals,  182 

Lnngs,  diseases  of,  in  infants,  1 1 3 
effect  of  respiration  on,  93,  94 

,,     fuctal,  appearance  of,  92 

„     weight  of,  9.) 
,.     wounds  of,  288 

Lypemania,  ISl 

M 

Maceration,  intra-ntcrinc.  01 
Mania,  173,  203 

„     general,  173 
„     instinctive,  198 

Jfania,  feigned,  203 

,,     iutcllectnal,  175 
.,      moral,  177 

with  lncid  intervals,  ls2 

.Marsh's  test  for  arsenic.  401 
Martin  fiuerre.  case  of,  37 

Maturity  of  foetus,  sign.s  ol'.  120 
.Meconic  acid,  tests  for,  4fi4 
Medical  evidence,  4 
Melancholia.  152,  181 

attonita.  1S2 
Membranes,  false.  GS 
Jlemory,  in  identification,  20 
Menses,  suppressed,  6G 

,.     first  and  last  appearance  of.  72 
Menstrual  fluid,  characters  of.  50 
Jlereury,  poisoning  by,  427 
Mercurial  salivation,  433 

„       tremors,  430 
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.Methiemoglobin,  293 
Jfoyer,  case  of  (aooiiitliie),  5.59 

iEezereoii,  p(iisoiiin<!'  liy,  5S(! 
Mk'voscopo,  thi'  use  of.  295,  299 
.Mind,  unsoundness  of,  140 
Mlnernl  acids,  poisoning  by,  359 
Sloles,  G8 
Jlonkshood,  poisoning  by,  533 
Monomania,  177 

„        foi^ned,  204 
Jlousters,  inlieritance  of,  13C 
.Morpliine,  poisoning  by.  472 

,,       sublimates  of,  4G3 
tests  for,  462 

Mouth,  identification  by,  IG 
Mummification,  227 
^luriatic  acid,  poisoning  by,  3G9 
Muscular  irritability,  extinction  of,  21C 
Jiushrooms,  poisonous,  488 

Mussel  (sea-water),  poisoning'  by,  59G 
:>rydriatic  allialoids,  test  for,  477 

N 

Naphtha,  coal,  poisoning  by,  503 
Xarcotio  gases,  poisoning  by,  668 

„      poisons,  460 
Nicotine,  poisoning  by,  524 
Xitre,  poisoning  by,  376 
Xitric  acid,  poisoning  Ijy,  366 
Mtro-bsnzolo,  poisoning  by,  500 
-Nitro-glycerine,  poisoning  by.  503 
Nitrous-acid  gas,  poisoning  by,  368 
-Nitrous  oxide,  573 
Noma  pudendi.  58 

JS,'(iii  coiiipo.i  mentis,  forms  of,  161 
Nose,  identification  by,  10 
Notes,  use  of,  in  courts  of  law,  7 
Nux  vomica,  poisoning  by,  505 

0 

<I'.NANTnE  crocata,  poisoning  by,  681 
Oyston,  F.,jun.,  on  drowning,  245 
Oil  of  bitter  almond^",  547 
Oldham  case,  3G5 

Ppium  eating,  409 

Opium,  i)oisonini;'  by,  409 
Organic  matter,  ilesi ruction  of,  ;!57 
Ovum,  chai'actcrs  of,  GG,  G9,  75 
Oxalic  acid,  poisoning  by,  549 

P 

I'.UN,  I'eigned,  145 
I'ariilysis,  feigned,  145 

„       general,  171 Parkinan,  Dr.,  case  of,  4 1 
Pelvis,  male  and  female,  £7 
Penis,  malformation  of,  4(i 
Persona  found  dead,  210 
Phaseolns  lunatus,  poisoning  by,  54  7 

Phellantlrium  aquaticum,  ss.'i 
Phosphorus,  poisoning  by,  382 

„  tests  for,  385 
Photography,  identification  by,  1  a 
Physostigma  vencnosum.  528 
Physostigmine,  529 
Picrotoxin,  tests  for,  486 

Ploiicquet's  test,  06 
Pois  d' Ache'ry,  poisoning  by,  547 
Potash,  poisoning  by,  372 
Potassium,  nitrate  of,  376 

„        sulphate  of,  377 
,,        bitartratc  of,  377 

Poisoning,  evidence  of,  328 
,,        procedure  in  cases  of,  34G 

Poisons,  318 

,.      absorption  of,  322 
,.       definition  of,  319 

mode  of  action  of,  320 
causes  which    modify  their 

action,  323 

,.      classification  of,  326 
corrosive,  336 

„      irritant,  338 
metallic,  search  for,  367 
narcotic,  460 

„       organic,  326 
i'oi.sons,  unknown,  detection  of,  351 
Post-mortem  Inspection,  213 
Potassium  clilor.ate,  poisoning  by.  379 
Pregnancy,  duration  of,  133 
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Pregnancy  following  rape,  (53 
.,       in  animals,  123 

,,       signs  of,  Gfi 
Pressure,  us  distingnishins'  rrspirntion 

and  inflation,  1 00 
Ptomaines,  !i9i 
Puberty,  45 
Puerperal  mania,  181 
Putrefaction  in  air,  225 

„         in  water,  230 

Q 

Quickening,  67,  123 

R 

Eanl'Nculus,  poisoning  by,  587 
Uapo,  53 

,,     physical  signs  of,  54 
„     simulated  by  disease,  57 

Red  precipitate,  poisoning  by,  438 

IJeinseh's  test  for  arsenic,  404 
Respiration  in  the  womb,  100 

„  „     vagina,  106 
„  before  complete  (lelivorv.lOC 

,,       signs  of,  92 
Restraint  ol  lunatics,  207 

Rigidity,  cadaveric,  220 
lUlst,  spots  of,  298 

S 

S  alivation,  mercurial,  433 
Salt,  common,  poisoning  by,  378 
^*avln,  poisoning  by,  579 
Scars,  11 

,.     age  of,  13 
colour  of,  13 

,,     removal  of,  11 
rules  for  examining,  15 

„     shape  of,  12 
Secalo  cornutum,  poisoning  by,  580 
Secrets,  7 
Seminal  spots,  characters  of,  59 
Senile  denientin,  170 
Sex,  33 

„   doubtful,  33 

Sox  of  the  dead,  30 

Silver,  salts  of,  poisoning  by,  457 
)Slieleton,  male  and  female,  28 

„      measureracnis  of,  27 
Skin,  exfoliation  of,  in  infants,  1 11 

Skull,  fi'actures  of,  282 

,      „     foetal,  fractures  of,  1  Ifi 
;  Soda,  poisoning  by,  374 
Sodium  chloride,  378- 

j  Solanine,  tests  for,  484 I  Solanum  dulcamara,  poisoning  by,  483 

„       nigrum,  482 Somnambulism,  157 

Spectral  illusions,  152 
Spectrum  analysis,  292 

I  Spencer,  Earl,  gestation  in  the  cow,  124 
Spermatozoa,  59 

I  Spine,  injuries  of,  285 
Spleen,  wounds  of,  289 
Spontaneous  combustion,  30fi 
Spots  of  blood,  58,  290 

„     semen,  59 Starvation,  death  by,  310 

Stas's  process,  353 
Statiirc,  calculation  of,  25 

.,      identification  by,  17 
Sterility,  51 

Stomach,  foetal,  contents  of,  107 

I         ,,      wounds  of,  290 '  Stramonium,  poisoning  by,  481 

Strangulation,  2C0 
„  of  new-born  child,  1 15 

j  Strychnine,  poisoning  by,  506 
'         „         sublimates  of,  509 

Sublimation,  methods  of,  394 

,,         at  ascertained  tempera- 
tures, 395 

Sue.  51.,  on  the  skeleton,  26 
Suffocation,  death  by,  263 

.,        of  infants,  1 1 5 
Suicidal  monomania,  179 

!  Sulphuretted  hydrogen,  574 
Sulphuric  acid,  poisoning  by,  302 

Sulphuret  of  potassium,  378 
Superfcetation,  182 
Survivorship,  238 

Syncope,  death  by,  232 
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T 

T.VKTAU  emetic,  poisouiii,^-  by,  -120 
Tattoo  marks,  14 
Teeth  as  a  test  of  age,  29 

Testicles,  disease  and  defect  of,  17 

Tiiallium,  poisoning  by,  '15a 
Xliroat,  wounds  of,  287 
Tlivottling,  282  . 
Ticliburue  case,  15 

Tin,  polsonin?'  by,  i5G 
Tobacco,  poisoning  by,  521 
Townsheud,  Col.,  case  of,  214 
Toxicology,  318 
Ti-icliomonns  vaginae,  60 
Trichiniasis,  594 
Turpentine,  poisoning  by,  .502 

U 

Umbilical  vessels,  obliteration  of, 
108 

Umbilical  cord,  changes  after  biitli, 
110 

Unsoundness  of  mind,  140 

feigned,  202 
Uterus,  ch.anges  in,  in  pregnancy,  CG 

,,     appearances  of,  after  death, 
CO 

Utcriuc  maceration,  ni 
,,      respiration,  lOG 

V 

Vagixal  respiration,  lOG 

Vegetable  acids,  poisoning  by,  3a 3 

„        irritants,  poisoning  by,  57G 

Vegetables,  decayed,  poisoning  by,  .ISO 
Venomous  reptiles  and  insects,  597 
Veratrine,  poisoning  by,  5C3 
Vcratrum  album,  poisoning  by,  5G3 

„       viridc,  5G6 
Viability  of  children,  12G 
Violation  during  sleep,  63 

Virginity,  signs  of,  5G 

W 

Welsh  fasting  girl,  314 
White  precipitate,  poisoning  by,  439 
Wills,  drafting  of,  8 
AVitnesses,  medical,  duties  of,  i 
Wounds,  2C8 

„       as  moans  of  ideutiBcation,  1" 
contused,  269 

,,       gunshot,  273 
„      incised,  271 

T 

Vev,  poisoning  by,  581 

z 

Zinc,  poisoning  by,  455 
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